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THE GREENACRE ‘IEETING OF THE A. I. BE. E. 


The fourteenth general meeting of the American Institute of Elec-. 


trical Engineers which was recently held at Greenacre, Me., was a 
very interesting and important one. The quality of the papers 
presented was very high and seemed to show that American engi- 
neers are now turning their attention to accurate research into prob- 
lems of machine design. It was noticeable that all the papers 
presented were of a highly specific character, and the most of them 


mathematical. 





There was an appropriate significance in the time and place of 
meeting. Fifty years ago Prof. Moses G. Farmer, whose name is 
so well known in connection with his many achievements in elec- 
trical engineering, forsook the profession of teacher for that of 
electrician. It was appropriate to commemorate the fiftieth anni- 
versary of this momentous step on the part of a charter member 
of the Institute by meeting at his late home to review the progress 
made in his subject during the last half century. 





The custom of holding the general meeting in a country place 
seems most excellent. The members are thrown together and the 
informal discussions between groups of two and three outside of 
the meeting are as valuable and interesting as the larger and more 
general discussions which take place during the sessions of the 
body. It is to be hoped that next year’s meeting, which will prob- 
ably be held at Omaha, will be largely attended, as it likely will 
be. The exposition which will then be in progress at that city 
promises to be especially strong in electrical features, while the cen- 
tral location of Omaha will make it easily possible for members 
from all parts of the country to attend. 





ELECTRICAL COOKING. 
The interesting paper by Prof. J. P. Jackson, recently read at the 


meeting of the American Institute of Electrical Engineers and 
printed elsewhere in this number, calls attention to the utility and 
convenience of electrical cooking apparatus in a very practical way. 
While it is apparent from Professor Jackson’s figures that in the 
item of apparent cost electrical cooking methods will not easily 
bear comparison with the time-honored coal-burning range, still it 
is doubtful if the additional cost of electrical cooking is not more 
than compensated for by the enormous increase in convenience and 
cleanliness over the older method. 





While it appears that, as compared with the ordinary coal range, 
the electric method costs about five times as much for fuel, no men- 
tion is made in Professor Jackson’s article of the savings in time 
and cleanliness and health which are insured by the more modern 
method. Even with the price of current as high as 10 cents per 
kilowatt hour it does not seem extravagant to use electricity in this 
way for many purposes for which other heating methods are now 
employed. Leaving out of the question the number of applications 
to general heating which can be so satisfactorily performed through 
the agency of the electric current, and considering only that of 
cooking, it seems as if the appearance of electrical cooking utensils 
at a time when many families are resorting to apartment house 
methods of living is peculiarly timely. The coal stove, using com- 
paratively cheap fuel, is highly inefficient and results in heating and 
vitiating the air of the apartment in which it is placed. Besides 


this :t produces quantities of ashes to be removed and requires also 
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the continual handling of coal. To obviate these difficulties in 
many cases oil, gas, or gasoline stoves have been used, but these, 
while obviating the nuisance of ashes and coal, add the dangers of 
explosion and fire and the even more abhorrent nuisance of vile 
odors, while their products of combustion are generally allowed 
to escape into the air, which they vitiate to a marked degree. It is 
only in the electric stove that the advantages of all these forms of 
cooking instrument are combined and the apparent limit of sim- 
plicity, cleanliness, and efficiency reached at once. 





It is a singular fact that of all known energy conversion appa- 
ratus there is only one that is absolutely efficient, that is, having 
an efficiency of 100 per cent., and this is the electric stove or heating 
coil. In another article in this number is described a very interest- 
ing application of electric heating in the manufacture of hats. Here 
it is noted that while the facility of the operations for which elec- 
tricity is used is greatly increased, the cost is reduced and the ex- 
cellence of the manufactured product increased at the same time. 
ELECTRIC METERS. 

There is no subject engaging the attention of central station man- 
agers which has been more troublesome in its details and more 
difficult of solution than that of the proper form of meter, coupled 
with the proper methods of charging for metered current. If all 
uses of the electric current were the same, or under even approx- 
imately the same conditions, it would be a comparatively easy mat- 
ter to install meters that would satisfy both the station manager 
and the customer. But under existing conditions it is difficult 
if not impossible to attain this highly desirable end. In the article 
in this number by Mr. Caryl D. Haskins some points in connec- 
tion with the meter problem are very clearly brought out. Perhaps 
the most important of these is the necessity for the use of meters 
which shall be more nearly proportioned to the average load of 
their attached installations than those in general use. 





It has been the custom in many parts of this country to install 
meters large enough to provide not only for the maximum possible 
demand under the conditions of the installation, but also, in many 
cases, large enough to take care of future additions to the lighting 
system. When it is remembered that a very large proportion of 
the load on most city central stations is due to one or two lamps 
burning in consumers’ premises for long periods of time, it will be 
clearly evident that a meter designed to easily carry the maximum 
lead, which may be in use for only a short time, will probably be 
unreliable for the measurement of so small a current. To pro- 
duce meters which will start under a current due to one lamp and 
work accurately on very light loads, introduces into the design of 
these mechanisms conditions which can only be satisfactorily met 
in an instrument adapted for laboratory work. To place such in- 
struments, which are necessarily expensive, in practical use in situa- 
tions where they are exposed to vibration and moisture and very 
frequently to the tampering of malicious persons, is to invite dis- 
satisfaction. 





Perhaps the most crying need in the way of meters at this time 
is for either an instrument or a method which will satisfactorily 
adjust the proper charges for high inductive loads, such as induc- 
tion motors. Where the power factor of an installation, of what- 
ever kind, is low, the apparent current, which really means the cur- 
rent demanded from the generating plant and that which must flow 
through the conducting system, is large in proportion to the energy 
actually delivered. A charge for the energy would be unfair to 
the station,a charge for the current would be unfair to the customer: 


a charge for the actual watts would probably be unfair to the sta- 


tion, since it would not take into consideration the amount of plant 
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required to feed the installation metered. Taken altogether, this 
is one of the most difficult and at the same time interesting prob- 
lems which station managers and meter manufacturers have to 
face. Now that the use of induction motors is becoming more and 
more general it is greatly to be desired that some method of actu- 
ally ascertaining the proper charge to be made for current supplied 
them should be forthcoming. 





THE LA CROSSE CONVENTION. 

The fifth semi-annual convention of the Northwestern Electrical 
Association, which was held at La Crosse, Wis., last week, was a 
successful one in all respects, and the members are to be congratu- 
lated for the good work they have accomplished and are doing 
through the instrumentality of this organization. This association 
easily ranks second to the National Electric Light Association, and 
in its own territory it enjoys the confidence and respect of all 
electric light people. It is a home product, so to speak, and as 
the esprit du corps among its members is a positive influence, the 
association naturally wields the power of authority within its own 
realm. As we judge the individual from his works so may we 
judge a body of individuals, and in the case of this association, its 
record is one of which its members may justly feel proud. The 
papers presented are of the most practical kind, and the discussions 
give opportunity for the members to impart to others knowledge 
and facts that under any other circumstances would likely lie dor- 


mant in the brain or be forgotten entirely. 





The papers read at last week’s meeting embodied many valuable 
suggestions and their substantial importance cannot be overesti- 
mated. They were of the most practical nature, and their authors, 
being men of technical ability and experience, presented their sub- 
jects in a manner calculated to do the greatest good to the greatest 


number. 





The paper of Mr. George L. Thayer on the subject of the “Util- 
ization of Exhaust Steam” is an extremely valuable and interest- 
ing one. He points out that, four-fifths of the electric-light sta- 
tions in this country are allowing a by-product (steam) to go to 
waste. This by-product, he says, is of greater relative value in 
electric lighting than is the case with any other industrial concern, 
and carries away 85 per cent. of the heat supplied to the boilers. 
These figures are, indeed, astounding, and it is time that some 
means were devised to utilize for some practical purpose this heat 
that is now going to waste. Mr. Thayer makes the interesting 
statement that, generally speaking, this waste steam can be utilized 
in steam heating, and return greater profits on the investment than 
any other form of business extension. With a heating system the 
day-load problem is much simplified. The ideal station should 
deal in light, heat and power and artificial refrigeration, and with 
such a range of utility it certainly should prove a profitable invest- 
ment. A station to confine itself to light alone, with power as a 
side issue, is much handicapped in the matter of earning capacity, 
and it would be to the material advantage of the managers of sta- 
tions that find it difficult to make both ends meet to carefully con- 
sider the suggestions presented by Mr. Thayer in his paper. 





The subject of 220-volt lamps is a live and growing one, and was 
considered in an extremely practical way in a paper read by Prof. 
G. D. Shepardson; and an excellent study of electric meters was 
presented by Mr. R. F. Schuchardt. All of these papers, which are 
given in considerable fullness on other pages in this issue, are com- 
mended for their practical value, and no doubt will aid to some 
extent the advancement of the electric lighting industry. They 
present some valuable ideas that enterprising managers will not be 
slow to take under consideration. 
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The Use of Electric Heat in the Manufacture of Hats. 





Not very many years ago the complete dissipation of the electric 
current in heat was regarded as an interesting but by no means 
very promising phenomenon. Notwithstanding the fact that this 
transformation of the energy of the electric current into heat en- 
ergy was probably more efficient than any other electrical process, 
the various essential evolutions prior to the actual production of the 
current seemed to prohibit its ultimate commercial application in 
competition with other methods of heat production. Since then, 
and particularly within the past five or six years, it has been found 
that the heat developed in a conductor of comparatively high re- 
sistance carrying an electric current possessed peculiar advantages 
over other méthods, both economically and otherwise. 

Heat production may be divided into three distinct classes: The 
low-temperature effects, involving temperatures below the boiling 
point of water; the medium effects, such as developed in sad irons, 
small stoves, etc., and high temperature work for smelting and fur- 
nace effect, in which temperatures of hundreds of degrees are 
reached. It is in the latter two instances that the electric current 
excels, although for certain peculiar and special purposes its col- 
lateral advantages frequently warrant its use for lower temperature 
and diffusion work. The concentration necessary for medium and 
high temperature work gives electricity a decided advantage, and 
it may well be said that in this direction it stands pre-eminent. 

Aside from the many phenomenal results obtained with high tem- 
perature-heat effects and the opening of entirely new fields of in- 
dustrial application with most promising future developments, the 
second class is probably worthy of special interest, owing to the 
fact that it comes in direct competition with other methods. In 
this direction the application of electric heat to ironing machinery, 
for which gas is now being used as the heat agent, is most prom- 
ising. Particularly where a power, low temperature heating and 
lighting plant must of necessity be installed, the additional use of 
the power plant for the generation of current to be utilized for 
such heating effects, even if electric lighting and power is omitted, 
is sure to result most satisfactorily. 

Ironing machinery, however, is not limited in its application to 
laundry purposes. Another field in which such apparatus forms an 
important element in the manufacturing process is the hat-making 
industry. In the manufacture, for instance, of felt hats, after the 
loose fur has been first well fibered, moulded into felt cloth of suit- 
able form, shrunk, sized, dyed and formed, the still embryotic hat 
must be put through various ironing processes to give it its finish- 








IKONING MACHINE SHOWING HEATING BLOCK. 


ing touches. For this purpose hand and power gas-heated ma- 
chinery hus been and 1s being used. Such direct-heated ironing ma- 
chines certainly have advantages over the old-fashioned radiating 
heating methods, in which the iron is heated from some exterior 
source. There can be no question that electricity for this particular 
purpose far surpasses gas in many respects, 
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The excellent results obtained with electrically heated laundry 
iron machinery led the firm of Budish & Yudizky, soft-fur hat man- 
ufacturers, Newark, N. J., to adopt electrically heated ironing ap- 
pliances in their iew factory, where this apparatus has now been in 
operation for some months. As far as the application of electricity 
for heating purposes in hat manufacture is concerned, this is prob- 
ably the pioneer plant, involving the use of new and especially de- 
signed devices, which were developed by Mr. W. S. Hadaway, Jr. 





Automatic Evecrric HAT-IRONING MACHINEs. 

The building is a three-story structure. On the lower floors are 
located various power-driven machines used in the manufacturing 
process before the hat reaches the ironing machines, which are lo- 
cated on the top floor. In the rear wing of the building a power 
plant is situated, consisting of two Lyon fire-tube boilers, and a 
100-hp Wright engine, which furnishes power throughout the fac- 
tory by means of belt transmission. To the countershaft of the 
engine an old-style 20-kw bipolar horseshoe type of Edison gen- 
erator is beited and generating 110 volts. Two lines extend from 
suitable switching devices adjacent to the dynamo, one connected 
to between 80 to 100 16-cp incandescent, and several arc lamps used 
for illumination, and the other extending to the ironing machinery 
on the top floor. The power plant was laid out prior to the adop- 
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ELrEctrRic HAND IRONS AND STOVES. 


tion of electric heating; its general arrangement, therefore, is not 
such as to give the most economical results. Even with the some- 
what crude arrangement, whose first cost was comparatively small, 
most excellent results have been obtained. 

The electric heating installation consists of hand and machine 
ironing appliances and a number of small circular stoves. The en- 
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tire equipment includes over a dozen hand sad irons and small 
round stoves, and seven automatic hat-crown ironing machines. 
The power machines are arranged in a row in the centre of the 
room, while the hand-ironing appliances and stoves are on benches 
on the side walls on each side of the power ironing machine. 

The automatic hat-crown ironing machines are used to iron the 
crown of unfinished hats, which are placed upon a form on a revolv- 
ing shaft whereby the hat is slowly rotated. The heated iron is then 
placed on the hat, nearest the brim, and is automatically moved to- 
ward the centre of the crown as the hat revolves beneath. On 
reaching this position the heated iron automatically drops. 

In applying electrical heat to these machines, no change was 
made in the machine proper; the gas-heated iron was simply de- 
tached, and in its place the electrically heated ironing block was 
fitted. 

The many advantages due to electrically heated blocks for this 
purpose will be readily apparent when it is understood that a very 
even and steady temperature is required, which must be capable of 
regulation. With the gas-heated ironing blocks, the dropping of 
the iron after reaching the centre of the crown frequently caused a 
draught in the interior of the ironing block, which extinguished the 
gas flame. Each machine is supplied from a tap from the main con- 
ductors through a cut-out and switch, the ironing block being con- 
nected by a flexible cable. 

The hand irons are very massive, as will be seen from the illus- 
tration, weighing, approximately, 20 pounds each. The stoves are 
used for heating dampening pads. The conductors are brought 
out to a flexible cable, which extends directly from each iron to a 
switch on the side wall, which is in turn connected through a cut- 


HEATING BLOCK 

















' , .;. 
Tri hit w 
aOR hee Va Ca 
Oe RE a a 

me 000 ke ee 
ti tiwkect! iit 
fees 8s $$ fe 
: 4 i) 
NS y 
\ \ % 
RX QAR Z 
COILED CONOUCTOR! 4”? 


HEATING BLOock. 


out tg the main conductors. In placing the heating conductors on 
the interior of these ironing devices, a somewhat new method has 
been used, which is original with Mr. Hadaway. The conductor, in 
the form of a long coil, is placed spirally into the ironing block, 
which is. of conical form, with an enameled interior surface. Wedges 
are then placed inside the coiled spiral of the heating conductor, 
which press it oftward against the enameled inner surface of the 
ironing block. In this way a large amount of conductor is used in 
a comparatively small space, almost all of which is brought into 
intimate contact with the part to be heated. 

Something regarding the actual current consumption and econ- 
omy of these heating appliances may be of interest. The ironing 
blocks of the automatic machines take about 400 watts; the sad 
irons and stoves take about 450 watts. With the old-style gas-heated 
apparatus in place of the electrical applianees now installed, and for 
illuminating purposes, the gas bills amounted to about $40 per 
month for the entire factory. The present consumption of electrical 
current for all the appliances in use, including lights, amounts to 
about 10 horse-power. With the power plant at present installed 
a horse-power hour is generated with about 6 pounds of coal. The 
labor and other items of expengg+connected with the steam plant 
need not be included, owing towthe fact that this would be essential 
in either case. On this basis it has been found that the same ma- 
chinery previously heated by gas and the illumination of the fac- 
tory does not necessitate an expenditure of more than about one- 
half of that previously expended for gas. Making due allowances 
for the character of the steam plant, it will readily be seen that far 
more economical results could be obtained where everything is in- 
stalled to work on the most economical basis, and with the direct 
purpose of electric power, heating and lighting in view. With such 
excellent results it is to be hoped that future installations of a simi- 
lar nature will be made. 
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General Electric’s Supplementary Report. 


In the annual report of the General Electric Company for last 
year, which was issued April 27 last, it was stated that owing to the 
absence in Europe of the first and third vice-presidents, their annua! 
statements could not be prepared in time to accompany the report, 
but would be sent out later. Their reports were sent out to the 
stockholders a few days ago. 

First Vice-President Eugene Griffin states that the company’s 
sales for the last fiscal year included over 9000 complete machines, 
having a total capacity of over 400,000 horse-power. These figures 
include 6667 railway motors of 67,000 horse-power, and over 72,000 
horse-power in lighting generators. Nearly 6,000,000 incandescent 
lamps were sold during the year. “Our railroad business,” says 
Mr. Griffin, “showed a decrease compared with 1895. Since the 
organization of the company in 1892 we have sold 30,912 railway 
motors, having a capacity of 785,120 horse-power.”’ 

Referring to the third-rail system on the New York, New Ha- 
ven & Hartford Railroad, Vice-President Griffin states that that 
company is so satisfied with the efficient and economical results of 
electric traction, that it has now in contemplation the application of 
electric power to several branches of its system. “The general 
business depression during the past year,” he continues, “pre- 
vented the completion of many enterprises under consideration 
Competition has been and continues to be very severe, making it 
difficult to maintain prices and yield even the present unsatisfactory 
profits.” 

Third Vice-president Mr. E. W. Rice, Jr., in his report states 
that the stock on hand is in excellent condition, and that the manu- 
facturing plants are being maintained in first-class shape. He calls 
attention to the fact that the long-distance transmission of power 
by the three-phase system has shown a marked growth during the 
year. 


The Cyrus W. Field Collection. 





The National Museum at Washington has just received a collec- 
ion which possesses extreme interest to electrical people. It com- 
prises the private papers of Mr. Cyrus W. Field relative to the lay- 
ing of the Atlantic cable, cable dispatches first sent, objects with 
which he worked out the idea of laying the cable, and many other 
things of interest pertaining to the project. The correspondence 
and autograph copies of telegrams sent by Mr. Field to the President 
of the United States and other prominent persons are included. 
The globe, constructed by a London manufacturer, on which Mr. 
Field traced the course for the cable to be laid from Newfoundland 
to Ireland, forms an interesting object of the collection. It is about 
a foot and a half in diameter, on a stand, with a magnetic compass 
beneath, and shows many signs of hard usage. The journal kept by 
Mr. Field, and notes of deep sea soundings set down by him and 
officers of the “Great Eastern,’”’ by which the cable was laid, are 
part of the collection. Mr. Field’s private library, with all the 
literature relating to the work of laying the cable, forms another 
part. There are also copies of medals presented to him by Con- 
gress and the French Government, engrossed resolutions passed by 
bodies in this country and in Europe, a cane from the wood of the 
“Great Eastern,” etc. Among the relics are cases containing sec- 
tions of the first Atlantic cable. The collection was the property 
of Mrs. Isabella Field Judson, of Dobbs Ferry, N. Y., who is a 
daughter of Mr. Field. The donation was secured by Professor 
Watkins from Mrs. Judson, 





The Three-Cent Fare Trouble in Indianapolis. 

A dispatch from Indianapolis states that Judge Showalter, in the 
Federal Court on July 22, rendered a decision, holding to his 
former view regarding the unconstitutionality of the 3-cent street 
railroad fare law, notwithstanding the fact that the Indiana Su- 
preme Court held that it was a valid enactment. The judge holds 
that the charter of the street railway company contains a contract 
by which it could not charge more than 5 cents for a single ride 
over its lines, and that this constituted a contract which the Legis- 
lature could not ignore by passing a law reducing fares to 3 cents. 
The decision, it is stated, caused much dissatisfaction in Indianap- 
olis, and no little indignation was manifested by those who had felt 
a keen interest in the question. Mayor Taggart advises the citizens 
to acquiesce in the decision, and says that the case will be appealed 
at once to the United States Supreme Court. 
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First Day, JULY 21. 

The fifth semi-annual convention of the Northwestern Electrical 
Association was held at the City Hall, La Crosse, Wis., the first 
session being called to order at 10:50 A. M. Vice-President G. 
L. Cole, of Beloit, Wis., in the chair. 

After the roll call, the vice-president stated that the president, 
Mr. H. C. Higgins, was not able to be present. He then delivered 
the customary address. He referred to the happy selection of sub- 
jects of the papers to be presented at the meeting. They had a 
direct bearing on the workings and success of the central station 
managers. What we need most, he stated, are papers that will give 
the efficiency and results of apparatus and not devote too much 
time to plans of construction. Rather let us consider what differ- 
et apparatus will effect and how to list it and determine its rela- 
tive merits. He referred to the happy combination of conditions 
at this time which pointed to a favorable meeting. 

The report of the secretary and treasurer was then read. _ It 
showed the association to be in a good financial condition. The 
assets were $758.58, and liabilitics $213.44. The treasurer had a 
cash balance on hand of $137.50. The report was accepted and 
placed on file, and a vote of thanks was tendered to the secretary 
and treasurer, Mr. Thomas R. Mercein. 

The secretary read the names of fifteen persons and corporations 
who applied for membership in the association. The secretary 
wag instructed to cast a ballot, which he did, and declared the same 
duly elected. 

Several letters of regret from persons unable to be present at the 
meeting were read by the secretary. 

After the transaction of some business of minor importance, the 
meeting adjourned until 2 P. M. 

At the afternoon session, which was called to. order at 2:45 
o'clock, two new applicants for membership were admitted, after 
which Mr. George L. Thayer read a paper on the subject of “Utili- 
zation of Exhaust Steam.” An abstract of this paper will be found 
elesewhere in this issue. 

Prof. George D. Shepardson, of the University of ‘Minnesota, then 
read a paper entitled “220-Volt Lamps,” an abstract of which will be 
found in another column of this issue. 

After a discussion on Professor Shepardson’s paper, adjournment 
was taken until to a. M., July 22. 


SeconpD Day, JULY 22. 

The Thursday anorning session was called to order at 10:30 o’clock 
by Vice-President Cole, and the meeting at once went into executive 
session, at which the Committee on Legislation presented its report, 
which was accepted. Two applications for membership were also 
acted upon favorably. 

Mr. Dee made a motion to the effect that the secretary be in- 
structed to confer with the.secretary of the National Electric Light 
Association as to what action the two associations would take with 
regard to making a report on municipal ownership to the Bureau of 
Statistics at Washington. The resolution carried, and the 
meeting then adjourned until 2 P. M. 

At the afternoon session a formal vote of thanks was tendered to 
Mr. F. A. Copeland, of La Crosse, for the badges furnished the 
members of the association and for the pleasant entertainment that 
he had, at great pains, so successfully provided. 
then gave three cheers and a tiger 


was 


The association 
in honor of Mr. Copeland, who 
made a few appropriate remarks in acknowledging the compliment 
paid him. 

Secretary Mercein, then read- the 
“The Con- 


An abstract of this paper is presented else- 


in the absence of the authors, 


paper of Mr. O. M. Rau and Mr. F. A. Vaughn, entitled 

stant Potential Arc.” 

where in this issue. 
At the conclusion of the reading of the paper, the secretary an- 
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nounced with regret that Prof. R. B. Owens, of Nebraska, could 
not be present, and that the secretary had not as yet received the 
professor's paper on the subject of “The Wsé ot Oil in Trans- 
formers.” 

Prof. D. C. Jackson, who expected to be present and read a paper 
on “Meter Tests,” was unable to attend the meeting, and the sub- 
ject was considered by Mr. Schuchardt, of Milwaukee, in a paper 
prepared by himself. Mr. Schuchardt stated that Professor Jack- 
son was not responsible for any of the contents of his paper. An 
abstract of Mr. Schuchardt’s paper is published in another column 
of this issue. 

At the conclusion of the reading of his paper, 
exhibited a design of a meter-testing rack made by Mr. Judd. 
Wattmeters could be tested on one side and ampere meters on the 
other. The rack is about 8 feet long, and has an angle to hold the 
back piece of the meter. 

Mr. Schuchardt, in reply to a question, 
tests as to the loss of energy in the wattmeters tested without any 
load. After a little further discussion, the president announced the 
appoiatment of the Committee on Entertainment for the next meet- 
ing. The following gentiemen were named as members: Messrs. 
H. L. Doherty, W. L. Church and L. B. Caswell, Jr. The president 
also appointed Col. W. W. Bean and Messrs. J. R. Dee and A. A. 
Cross a special committee for municipal subjects. 

A motion was unanimously carried expressing the thanks of the 
association to the La Crosse Street Railway Company for courte 
sies extended to the members; to the city officials for the use of the 
City Hall; to the Germania Society for the use of its hall, and to the 
representatives of the press for courtesies extended. 
tion then adjourned. 

The entertainment of the visitors included a trolley ride through 
the city and suburbs on Wednesday afternoon, which was followed 
by a complimentary concert at Germania Hall in the evening. On 
Thursday afternoon, at 5 o'clock, there was an excursion on the 
Mississippi River in steam Jaunches, and at 6:30 o'clock a picnic 
lunch was held on the Minnesota shore. 

Impromptu sports were indulged in on Wednesday atternoon, and 
the occasion proved delightful in the extreme to those who wit 
nessed the efforts of the participants. A bicycle race was contested 
by local electricians, and Mr. Philip Yinker, the winner, was 
presented with an acetylene lamp as a prize. Mr. C. Schuchardt 
won the second heat, and received therefor a pair of bicycle ‘hose. 
Mr. T. J. McGill won the third heat. 
ized and run by James Wolff, of the 
Company, Chicago; Tom Ferris, 
The last named gentleman, 
winner. 

During the trip on the trolley ride 


Mr. Schuchardt 


gave the result of his 


The conven 


A fat men’s race was organ 
New York Insulated Wire 
of ‘Milwaukee, and C. H. 
who weighs 260 pounds, 


I ease. 


Was an easy 


the power house was in 
spected and a stop was made at the Brush and Edison electric 
light stations. At the Germania Society’s concert, the president, 
Mr. George B. Rose, welcomed the visitors in a few appropriate 


remarks, which were replied to in behalf of the association by Sec 
retary Mercein. After the close of the programme the 
cleared and several hours were devoted to dancing. 

The visitors expressed themselves delighted with their experi 
ence, and fully appreciated the many favors extended to them by the 
citizens of La Crosse. 


floor was 


THE 
The following-namied gentlemen were present: 
Herman Andrae, Milwaukee: E. H. Abadie. St. 


ATTENDANCE, 


Louis: A. L 


Albrecht, La Crosse; W. F. Benton, La Crosse: W. W. Bean, St 
Joseph; F. N. Boyer, Chicago: L. W. Busch, Madison: C. W. Ba 
con, Madison; P. C. Burns, Chicago: G. C. Bell. La Crosse; Chas. 
G. Burton, Chicago; Geo. Cutter. Chicago; A. A. Cross, West 
Superior, Wis.; G. S. Cole, Beloit, Wis.: J. W. Cooke, Chicago; 
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Col. F. C. Copeland, La Crosse; H. C. Dodge, Chicago; J. R. Dee, 
Houghton, Mich.; H. S. Doherty, Madison; Fred. De Land, Chi- 
cago; E. L. Debell, Sheboygan; H. S. Esperson, La Crosse; A. E. 
Esperson, La Crosse; C. B. Foster, Chicago; Tom Ferris, Mil- 
waukee; F. H. Ford, Madison: Caspar Foust, Rhinelander; Geo. 
H. Finn, St. Paul; Tom Raymond; H, J. Gill, St. Paul; A. C. Gar- 
rison, St. Paul; C. H. Greenwood, La Crosse; Jos. M. Hill, Madi- 
son; H. C. Hackney, Madison; S. B. Howarth, Minneapolis; J. D. 
Hurlbut, Sparta; Geo. H. Joes, Fond du Lac; P. H. Korst, Racine; 
F. Kellogg, Spencer, Ia.; I. B. Knutesen, La Crosse; C. E. Kam- 
meyer, Chicago; F. I. Killman, La Crosse; E. F. Kirkpatrick, Chi- 
cago, Ill.; Wm. Lohmiller, La Crosse; W. W. Low, Chicago; A. N. 
Loper, New Haven, Conn.; S. B. Leuermire; F. P. Luther, De- 
troit; W. L. Miller, Winona, Minn.; T. Julian McGill, Chicago: 
J. H. C. Marks, Freeport, Ill.; Thos. R. Mercein, Milwaukee; J. 
1D. McIntyre, Syracuse; F. McMasters, Chicago; C. M. Morgan, 
Poestin, Minn.; W. D. McDonald, La Crosse; Pliny Norcross, 
Janesville; Geo. M. Newton, Sparta, Wis.; H. F. Pearce, Negau- 
nee; C. C. Parge, Oshkosh; C. H. Pease, Richland Centre, Wis.:; 
L. D. Richardson, La Crosse; C. A. Ross, Chicago; Joseph T. 
Schlacks, Freeport, Ill.; Geo. S. Stiles, La Crosse; John Schuette, 
Manitowoc; W. R. C. Smith, Chicago; W. P. Sullivan, Chicago; 
J. J. Sherwood, La Crosse; Chas. C. Schumacher, Chicago; M. S. 
Stevenson, Chicago; R. A. Swain, Chicago; R. F. Schuchaeell, Mil- 
waukee; Geo. S. Thayer; H. A. Tuttle; W. P. Upham; Geo. S. 
Whyte, Chicago; Jas. Wolf, Chicago; N. H. Withee; W. W. 
Withee; Peter Valier; A. G. Zamel, Chicago. 





Convention Notes. 





THE CROUSE-TREMAINE CARBON Company, Fostoria, Ohio, was repre- 
sented by Mr. John S. Maurer. 

Mr, J. Hott Gares, of Chicago, so well known throughout the electrical 
trade, was represented by Mr. G. B. Foster. 

Mr. THomas R. MERCEIN, known throughout the civilized world as the 
‘*Silver-Tongued Auditor,” as usual carried off the honors of the conven- 
tion. 

Tue Peopte’s ELecrric Company, Madison, Wis., was well and ably 
represented by its president and secretary, Messrs. F. H. Ford and C. W. 
Bacon. 

THE SieMens & HaLsKE ELECTRIC Company, Chicago, was well repre- 
sented by Mr. T. Julian McGill, who is one of the rising lights of the pres- 
ent time. 


Mr. J. M. Hitt, Western manager for the Bryan-Marsh Company, New 
York, was on the hustle from start to finish. He represented his company 
in a very able manner. 


THE NEW YorK INSULATED WIRE Company, New York, was represented 
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by the greatest wire hustler of the age, Mr. James Wolff, who is loved by 
his friends and feared by his competitors. 

THE COLUMBIA INCANDESCENT LAmp Company, St. Louis, Mo., was rep- 
resented by the popular Mr, A. C. Garrison, who is an enthusiastic sports- 
man and a marvelous trick rider on the bicycle. 

THE WASHBURN & MOEN MANUFACTURING Company, Worcester, Mass., 
presented the members of the Association, through Mr. H. J. Gillie its 
Western manager with a handsome souvenir in the shape of a pocketbook. 
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Tue CENTRAL ELectric Company, Chicago, had a general line of elec- 
trical goods on exhibition, making a specialty of street-railway appli- 
ances. Messrs. Charles G. Burton and W. P. Upham had charge of the 
exhibit, 

Messrs. Pass & Seymour, of Syracuse, N. Y., were represented by Mr. 
J. D. McIntyre. They had an exhibit of a full line of electrical porcelain 
specialties. A box designed especially for high voltage currents was one 
of the leading attractions. 

THe Janpus E.ecrric Company, Cleveland, Ohio, had an exceptionally 
fine and attractive display of its well-known lamps and globes, and the 














THE WESTINGHOUSE ELEctTrRic & MANUFACTURING 


CoMPANY. 


EXHIBIT OF 


Buckeye Electric Company, of the same city, showed a line of arc lamps 
of all kinds. Both companies were ably represented by Mr. J. W. Cooke, 
of Chicago. 

THE ELeEcrric Supp_y Company, of Madison, Wis., was efficiently repre- 
sented by an old convention favorite, Mr. L. W. Burch, president and gen- 
eral manager of the company. This company has the honor of being the 
only wholesale electrical-supply firm in Wisconsin, and had a fine display 
of its large line of goods. 

THE ZAMEL Arc LiGHT Company, Chicago, made a great ‘‘ hit” wath 
its new style of meter, which, when used with an arc lamp, indicates the 
time the lamp is in service. ‘This is said to be an entirely new device in 
the electrical field. The company was represented by Messrs. C. C. Schu- 
macker and A. G. Zamel. 

Mr. GEORGE S. WuyTE, who is considered an old convention war horse» 
represented the Leschen-Macomber-White Company, Chicago. No gather- 
ing, large or small, is a success without his smiling face, and he is looked 
upon in La Crosse as a crack shot. Nothing delights this gentleman so 
much as an outing with the ‘‘ feathered tribe.” 


THE PERU ELECTRIC MANUFACTURING COMPANY, Peru, Ind., displayed a 
ine of batteries and poreclain goods, and the exhibit was looked after by 








ELEcTRIc COMPANY. 


EXHIBIT OF THE PACIFIC 


Mr. T. D. Covington. The company's new specialties attracted a great 
deal of attention, particularly the porcelain primary battery cut-out. The 
visiters examined the goods carefully and seemed to be pleased with the 
progress made by the company: 

Mr. JoseEPH F. SGHLACKS, general manager of the Freeport General 
Electric Company, Freeport, Ill , was one of the most entertaining visitors 
at the convention. He is not only familiar with all the latest up-to-date 
step dances and comic songs, but is also one of the most charitable mis- 
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sionaries that La Crosse has seen for along time. All his spare moments 
were spent in missionary work assisting the poor and needy. 

THE AMERICAN ELECTRIC TELEPHONE Company, Chicago, Ill., had the 
largest exhibit in the building. It included the Express switchboard, 
which is one of the latest products of the company. The company was 
well represented by its manager, Mr. N. C. Dodge, of Chicago. Mr. P. C. 
Burns, president of the company, put in an appearance at the convention 
on the second day, and his arrival was announced with cheers by his many 
friends. 

THe SAwyeR-Man Ecectric Company, Allegheny, Pa.. which is well 
known as the manufacturer of the old original Sawyer-Man lamp, had an 
extensive and complete exhibit of incandescent lamps. The reputation of 
this make of lamp attracted the delegates to the exhibit, which was looked 
after by Mr. C. A. Ross, the Chicago representative of the Sawyer-Man 
Electric Company. He was kept busy answering questions regarding the 
company’s products. 

THE Paciric ELecrric Company, La Crosse, Wis., was represented by a 
line of dental and surgical lamps, the manufacture of which it makes a 
specialty. This company is meeting with great success both in this coun- 
try and in Europe, some of its goods having been shipped to France for 
physicians’ use. It handles ten varieties of lamps, samples of which were 
displayed. The company was represented by Messrs. Arthur Esperson 
and Haskel Withee. 

THE WAGNER ELECTRIC MANUFACTURING Company, St. Louis, Mo., was 
most ably represented by its well-known manager, Mr. E. H. Abadie. Mr. 
Abadie exhibited the alternating-current five-hp motor and three-hp direct 
current motor, and also a station voltnfeter mounted on a marble slab. 
One of the company’s well-known alternating-current fans surmounted 
the exhibit and was in full operation. Buttons on which was a photo- 
graph of the Wagner Company’s factory were presented to the visitors. 

THE AMERICAN ELEcTRIC HEATING CORPORATION, of Boston, Mass., was 
represented by Mr. F. P. Luther, of Chicago, Western manager for the 
company. Mr. Luther had a fine display of electric cooking utensils, curl- 
ing irons and various other household articles. A special invitation was 
extended to the ladies to inspect this display, and the invitation was so 
generally accepted -that many of Mr. Luther's friends were undecided as 
to whether the attraction for the fair ones was the curling irons or himself. 


Co_. F. A. CopELAND, of La Crosse, entertained the members very 
handsomely. The colonel gave a delightful evening entertainment at Ger- 
mania Hall and was assisted by his two daughters, who did everything 
possible in looking after the social end of the convention. The following 
named gentlemen were on Colonel Copeland’s official entertainment staff : 
Messrs. Arthur Esperson, C. H. Greenwood, James Sheridan, Otto Lang- 
stadt, FS. Walker, Peter Valier, I. Basset Knuteson, G. S. Stiles, J. W. 
Johnston and L. D. Richardson. 

THE FortT WAYNE ELECTRICAL CORPORATION, Ft. Wayne, Ind., did its 
utmost, as usual, to entertain the members of the association. The com- 
pany was ably represented by Mr. E. F. Kirkpatrick, known to his many 
friends as ‘‘Dear Old Kirkie.” This gentleman was the only exhibit the 
company had, no doubt this being considered quite enough to represent 
its interests. Mr. Kirkpatrick’s friends are legion, and when he took his 
departure for Chicagoa number of citizens were to be seen standing at 
the railroad station shedding tears of regret. r 

THE ELectric APPLIANCE CoMPANY, Chicago, exhibited a line of elec- 
tric soldering irons and flat irons. One of the most interesting devices of 
the display was an arc lamp with an air-tight globe, the whole being im- 
mersed in water without any apparent effect on the light, which burned 
brilliantly. The exhibit was in charge of Mr. Frank McMasters. Mr. W. 
W. Low, president of the company, was also in attendance and was just as 
entertaining as ever. His friends will no doubt be pleased to hear that 
this gentleman is, in disguise, a Swedish count, and from now on will be 
known as Viscount Wilhelm Lowdus, of Applianceski, Sweden. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY’s exhibit 
was ably looked after by Mr. Henry Floy. It occupied a room adjoining 
and opening into the council chamber of the City Hall, where the meetings 
of the association were held. The company exhibited a five-hp, 200-volt 
slow-speed multipolar motor in operation. From the centre of the room 
was hung one of the company’s alternating-current constant-potential arc 
lamps, which evoked a great deal of favorable comment. The light was 
steady, and the humming of the arc was so slight that it was almost im- 
perceptible. A full line of lightning arresters, transformers, meters and 
circuit breakers was shown, and the Shallenberger integrating wattmeter 
was exhibited in practical operation. These meters are giving excellent 
satisfaction, and are said to be extremely accurate. 

THE GENERAL ELECTRIC COMPANY was represented by Messrs. B. E. 
Sunny, Western manager, F. N. Boyer, manager of the supply depart- 
ment, Thomas Ferris, Wisconsin representative, with headquarters at 
Milwaukee, and R. A. Swain, manager of the meter and transformer de- 
The exhibit comprised the latest improvements in the lighting 
and power fields. A full line of Thomson wattmeters was shown, includ- 
ing a 500-volt street-car meter. This meter is designed for street-car use, 
and is arranged so that it can be permanently installed on these vehicles. 
The display of testing instruments was complete, and embraced station, 
switch, portable and pocket instruments. The type H transformer was 


partment. 
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also exhibited. The lightning-arrester display included the latest Wirt 
type instrument, similar to that used on the Niagara Falls transmission 
line. A full line of arc lamps, of the enclosed-arc and open type, was also 
shown, and altogether the company’s exhibit well represented the progress 
that has been made in these directions and reflected great credit on the 
General Electric Company for its enterprise. 





The British Association for the Advancement of Science. 


TORONTO MEETING. 

The British Association for the Advancement of Science will meet 
at Toronto, August 18-25, this being the sixty-seventh annual meet- 
ing of the association, and the second occasion when the meeting 
is to be held outside the British Islands, the first occasion having 
been the meeting at Montreal in 1884. 

The retiring president is the eminent surgeon, Lord Lister, the 
inventor of antiseptic surgical treatment. The general officers for 
the meeting are: President, Sir John Evans; vice-presidents, the 
Earl of Aberdeen, Governor-Generat of Canada; Lord Rayleigh, 
one of the discoverers of the newly found element, argon, and presi- 
dent of the association at the Montreal meeting; Lord Kelvin, Lord 
Glencoe, High Commissioner for Canada; Sir Wilfrid Laurier, 
Prime Minister of Canada; the Lieutenant-Governor of the Prov- 


ince of Ontario; the Premier of the Province of Ontario ; 
Sir Charles Tupper; Sir J. William Dawson, president 
of McGill University, Montreal, and Professor J. Loudon, 
president of the University of Toronto; General Treasurer, 


Prof. Arthur W. Rucker; General Secretaries, A. G. Vernon Har- 
court, and Prof. E. A. Schafer; in the absence of the general secre- 
tary, the duties of general secretary will be undertaken by Prof. W. 
C. Roberts-Austen Assistant General Secretary, G. Griffith local 
secretaries for the Toronto meeting, Prof. A. B. Maculum, B. E. 
Walker and J. S. Wilson; local treasurer for the Toronto meeting, 
James Bain, Jr., and Prof. R. Ramsay Wright. 

Each of the ten sections is officered by a president and three or 
four vice-presidents and as many secretaries. The presidents of the 
several sections are: Mathematical and Physical Science, Prof. A. R. 
Forsyth; Chemistry, Prof. W. Ramsay (the other discoverer of ar- 
gan); Geology, G. M. Dawson; Zoology, Prof. L. C. Miall; Geo- 
graphy, J. Scott Keltie; Economic Science and Statistics, Prof. E. 
C. K. Gonner; Mechanical Science, 
G. F. Deacon; Anthropology, Sir 
Wm. Turner; Physiology, Prof. 
Michael Foster; Botany, Prof. H. 
Marshall Ward, 

The president, Sir John Evans, is 
prominent as an antiquarian and nu- 
mismatist. He was born in Leices- 
tershire in 1823, and afterwards re- 
moved to Hertfordshire, of which 
county he has been High Sheriff, an 
otfice held in much greater honor in 
England than in this country. He 
has also held other public offices, 
and has been a manufacturer of pa- 
per for many years, and president of 





the Paper Makers’ Association. 
He was president of the Ge- 
SIR Jou N EVANS. ological Society in 1875-6, and 


of the Anthropological Institute in 
1878-9; of the Society of Antiquarians 1885-1891; and of the Numis- 
matic Society continuously since 1875. He has published works on 
the coins of ancient Britain, and on the stone and ‘bronze imple- 
ments of the ancient inhabitants of the British Isles; also on imple- 
ments found in the drift. His antiquarian and numismatic collec- 
tions are among the finest in Great Britain. 

Sir John Evans will deliver the opening address to the associa- 
ton in Massey Hall on the evening of Wednesday, August 18. 

The sectional meetings will be held at 10:30 or 11 o'clock on 
Chursday, Friday, Monday, Tuesday, and Wednesday, and the con- 
cluding exercises at 2:30 Wednesday afternoon. 

Garden parties will follow the section meetings every afternoon. 
Saturday will be given up to excursions to Niagara Falls, Muskoka 
Lakes and Penetanguishene. After the close of the meeting an elab- 
orate series of excursions has been arranged to all parts of Canada 
at low rates. The Canadian Pacific Railway, besides reducing the 
rate on its trunk line, will take the excursionists free over its various 
branches. 














220-Volt Lamps. 
BY G. D. SHEPARDSON. 

As much of the pioneer work in the adoption and development 
of the 220-volt system has been done in the Northwest, it is fitting 
that the first public report of accurate commercial tests of the lamps 
should be made before the Northwestern Electrical Association. 

Many difficulties were encountered at first, but these have been 
overcome to a large extent. The business has increased to such a 
degree that the 220-volt lamp seems to be in the field to stay. Re- 
ports from the plants are almost invariably encouraging, whether 
The advantages of using 


coming from manager or from patrons. 
The 220-volt 


higher voltages are well understood by engineers. 
lamp has been so successful for lighting villages and small cities 
that the alternating system seems to have given way and almost 
all of the new plants in such places now adopt the 220-volt direct- 
current system, where a few years ago alternating systems had the 
field almost to themselves. The companies using the three-wire 
systems also find in the 220-volt lamp the possibility of extending 
their lines to outlying districts, and of operating motors at 440 volts 
directly from the outside mains of the lighting service, instead of 
requiring special 500-volt generators and power circuits. 

It is urged against the 220-volt lamp that it is of lower efficiency 
than the 110-volt lamp, so that the power plant must be larger to 
supply an equal amount of light. The larger item of interest on 
first cost of power plant and larger fuel account may more than 
offset the saving in cost of copper, if calculated for the same per- 
centage loss. The 220-volt lamps also cost more than the 110-volt, 
but this is unimportant, since the first cost of an incandescent lamp 
is only a small fraction of the value of the current used during its 
lifetime. Again, the average life of the low efficiency 220-volt lamp 
seems to be longer than that of the higher efficiency 110-volt lamp, 
so that the cost of renewals may even be in favor of the 220-volt 
lamp. 

The economy of copper is even greater than indicated by the 
foregoing discussion. The allowable drop on a system of distribu- 
tion is not determined in practice by Kelvin’s much-quoted and 
imperfectly understood law that the greatest net economy is secured 
when the value of the watt-hours annually lost on the lines just 
equal the interest and depreciation on the part of the line whose 
cost is directly proportional to the weight of conductor. The loss 
is usually determined in practice by the maximum variation of 
candle-power that the customer will tolerate. Changes in the dis- 
tribution of the load must be provided for, and the system must be 
so planned as to avoid excessive variations of voltage. The high 
voltage on some lines that are lightly loaded when others have 
heavy loads gives fine light for a time, but the lamps age rapidly 
aud give poor service. This, of course, is well understood by sta- 
tion managers, who wisely: furnish low-efficiency lamps for such 
pleces. The 220-volt lamp cannot be madewith as high efficiency com- 
bined with reasonable life as can the r110-volt lamp of equal candle- 
power, on account of the smaller diameter and greater length of the 
filament. When operating at high efficiency, the temperature of the 
filament is higher and the filament is therefore softer, less rigid 
and mechanically weaker. Since the 110-volt lamp is operated at 
as ‘high a temperature as is practicable, it is seen that the 220-volt 
lamp, with its longer, smaller and much weaker filament, must con- 
tinue to be less efficient. Whatever improvements may raise the 
practical efficiency of the one will also improve the other, so that 
their relative efficiencies must remain about the same, unless the 
110-volt lamp meets the fate of the 52-volt and becomes a back 
number. 

The necessarily lower efficiency of the higher voltage lamp is not 
an unmixed evil. For since its efficiency is low, the allowable varia- 
tion of voltage is greatly increased. Consequently, if two systems, 
one for r10 volts and one for 220, be laid out for equal percentage 
variation of voltage, the variation of the light from the 220-volt 
lamps will be hardly noticeable when that of the higher efficiency 
110-volt lamp will be intolerable. From this it follows further that 
if the two systems be laid out for equal fluctuation of light, the 220- 
volt system will allow much greater percentage range of voltage 
and require correspondingly less investment in copper. This seems 
a reasonable result, even allowing for the counterbalancing greater 
drop due to the lower efficiency of the 220-volt lamps. The con- 
clusion is therefore reached that the 220-volt system requires con- 





* Extracts from a paper read at the meeting of the Northwestern Electrcal As- 
sociation, La Crosse, Wis., July 21-22, 1897. 
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siderably less than one-fourth the weight of copper required by the 
110-volt system for serving the same district with equal satisfaction 
to users. When it is considered that the cost of the feeders and 
mains often equals or exceeds the entire cost of the station equip- 
ment, it appears that the great saving in copper easily balances the 
increased cost of the larger generating plant and of the larger 
amount of fuel. 

While the writer has not calculated in detail the exact results for 
any particular case, it is believed that the above argument is in the 
right direction, and it is hoped that others in possession of more 
extended data may work out the problem in its commercial aspect. 

Although 220-volt lamps have been on the American market for 
several years, there is a lack of published information regarding 
their performance. It is generally known that the lamps cost more 
and require more watts per candle than the r10-volt lamps, but 
exact figures are hard to find. In order to obtain accurate and 
reliable data concerning various 220-volt lamps on the market, new 
lamps were secured from the regular stock of several lighting plants 
in Minnesota, representing the regular output of three different 
manufacturers as furnished to regular customers. Samples were 
obtained directly from another manufacturer for test 
Lamps were ordered from a fifth factory, which claimed extraordi- 
rary results, but they declined to furnish the lamps ostensibly on the 
plea of being behind their orders owing to an unusual rush of 
business. 

Arrangements were made for a life and efficiency test of the va- 
rious lamps. Before and after the life test two lamps of each make 
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were tested for efficiency, by varying the voltage through a consid- 
erable range, and measuring the candle-power at various voltages. 

All of the lamps were operated continuously at the voltage marked 
upon their bases at the factory. For one lot of lamps marked 220 
volts the line voltage was raised by three storage cells, which were 
renewed daily and kept well charged. Five lamps of each make 
were tested, three being placed vertically and two horizontally. Of 
the two horizontal lamps, one had the shank or stem in a horizontal 
plane, the other in a vertical plane. Readings of candle-power and 
current at the marked voltage were taken each night for each lamp, 
the results being given in the accompanying curves (Fig. 1). The 
various makes of lamps are marked A, B, C and D. 

The curves showing the variation of watts per candle (Fig. 2) with 
the life show equally interesting results. 

At the end of 921 hours the life tests were stopped, but since 
nearly all the curves of candle-power and of watts per candle had 
hecome practically straight lines, it would probably be safe to ex- 
terpolate and prolong the curves, almost indefinitely in the direc- 
ticns indicated. 

The record of breakage is somewhat interesting. Twelve lamps 
of the make marked D were obtained from the factory, six directly and 
Four broke in transit, two exploded as soon 
circuit. Of the two placed with globes hori- 
zontally, the one having the plane of the filament at base in the 
vertical position lasted throughout the life test, while with the one 
with plane of filament in the horizontal position the filament 
drooped in 159 hours so far as to touch the globe and crack it. The 
filament of the corresponding lamp of group C drooped and broke 
the globe in 215 hours. The corresponding lamp of group D broke 
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in the same way in 315 hours. The anchor in the horizontal lamp 
of group A, having the plane of shank vertical, broke and allowed 
the filament to towch and break the globe after 345 hours. With 
these exceptions all the lamps were in fair condition at the end pf 
920 hours, when the test closed. The conclusions seem to be that 
if the lamp is hung vertically it will last tooo hours or more if it 
lasts ten minutes. If the lamp must be placed horizontally, the 
shank of the filament should be vertical rather than horizontal. It 
is also suggested that the size of globes might be increased with 
advantage. 

As a matter of general interest a new lamp of each group was 
subjected to a breaking test. Each lamp was placed in series with 
a water rheostat, and then connected across a 500-volt circuit. The 
theostat was adjusted so as to bring the lamp to its normal voltage. 
The voltage was then raised slowly and at a nearly uniform rate 
until the lamp broke, the current and voltage at instant of breaking 
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being recorded by one observer, while another noted the time taken 
to raise the voltage from normal to breaking point. The following 
table shows great variety, both in the toughness of the filaments 


and also in the change of resistance: 


Lamp Voltage. Amperes. Seconds. 
PR Ses See Cab A Perea ae 316 1.06 31 
Wins a ssbiere ee de big aN tn ae a re 30 
SRR ere ey ee Pee, .85 40 
LD ins edie hE RES ee ANA de eae ae I.10 31 


The lamp tests here presented are offered not-as an exhaustive 
research, covering all suggested or possible problems connected 
with the performance oi high-voltage incandescent lamps, but 
simply as a modest contribution to the literature of a subject upon 
which much has been written but concerning which very little def- 
inite information is available. The tests were limited both in the 
number of lamps tested and in the length of the run, but they were 
made under commercial conditions, and it is hoped will be of some 


value to engineers. 





The Mineral Industry for 1896. 


According to the supplement of Jhe LEngmeering and Mining 
Journal giving statistics of the production of minerals and metals 
in the United States during last year, the aluminum industry re- 
mains in the hands of a single company. Recent patent decisions, 
however, make it probable that the monopoly may be broken before 
long. The plant at Niagara Falls has made it possible to cheapen 
production and lower the cost. The production of lead in 1896 in 
the United States was 174,792 short tons, an increase of 17,938 short 
tons over 1895, or I1.4 per cent. The total production of quick- 
silver was 33,180 flasks, a decrease of 798 flasks, as compared with 
the production in 1895. The supply comes entirely from the Cali- 
fornia mines. The output of metallic zinc or spelter in 1896 was 
77,037 short tons, a decrease of 4421 short tons, or 5 per cent., as 
compared with the production of 1895. This decrease, it is stated, 
was the result chiefly of limited demand for the metal, and was 
divided among the different producing districts. The producers 
are able, however, to increase the supply largely if a market can be 
found for it. The production of mica in 1896 included 8000 pounds 
of sheet mica and 877,000 pounds of ground mica. This 
chiefly from the North Carolina and New Hampshire mines, and, 
it is stated, that the production does not yet equal the demand, 
which is increasit’z, especially for electrical work. 


comes 
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Electric Metering from the Station Standpoint.* 


BY D. HASKINS. 

In many central stations to-day, I find that, while managers are 
almost universally in favor of an exclusively meter basis,a large pro- 
portion are still in ignorance as to what qualities they should seek 
and what they should avoid in selecting a meter. 

In response to an inquiry as to what merits in a meter are necessary 
to success, a common reply is, accuracy, durability, registration in 
a simple unit easily comprehended by the customer, and ability to 
withstand tampering. 

Let us, for example, consider the broad question of accuracy. A 
iwieter which will be accurate under commercial conditions from 
quarter load to full load within 1-10 of 1 per cent., or a meter which 
will start on 1 per cent. of its rated capacity, are neither of them 
necessarily either the most accurate or the best for general commer- 
cial use. This latter point is one which is frequently raised. The 
fact that a meter will start on 1 per cent. of its rated capacity is in 
reality no sure criterion of the accuracy of that meter, even on light 
loads. It is not necessarily even good evidence; yet I find that in 
very many cases this is almost the only test applied to meters at the 
time of purchase. The percentage of accuracy at light loads is very 
important, more important, | believe, than is commonly appreciated; 
but I am perfectly safe in saying that a meter which will run within 5 
per cent. of zero error on § per cent. of its rated capacity may readily 
be amuch better meter,even though it will not runat all on 1 per cent. 
of its rated capacity, than one which will run on 1 per cent. of its 
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rated capacity, but in regard to which no evidence is at hand as to 
its percentage of accuracy at reasonably low loads. 

Ability to start on very light loads is certainly an indication of 
merit and is important, but it is not nearly as important a point to 
determine as is the lowest load at which a meter begins to register 
with fair accuracy. 

In considering the question of accuracy, therefore, the first two 
steps should be to determine the accuracy of the meter by actual 
measurements at full and medium load; and also at a reasonably 
low load; say, for example, 5 per cent. of the meter’s rating. 

That low-load accuracy is really of vital importance is well shown 
by the fact that, with the average twenty-four-hour station, in the 
neighborhood of 15 per cent. of the total station output goes to feed 
one and two lamp loads. Yet, in the face of this, I have seen large 
installations of meters reported as entirely satisfactory, tested with 
frequency and care under admirable systems, but only at full or 
medium loads, and yet failing to account for more than 50 per cent. 
of the one and two lamp loads, or, in other words, losing to the il- 
luminating company an average of probably 7% per cent. of the 
revenue which their measured station output should give them, after 
deducting for legitimate losses. 

Granting that, having determined the actual percentage of accu- 
racy obtainable at light, medium and full loads, a very important 
and in fact probably the most important evidence as to accuracy 
has been obtained, there still remains much information of vital im- 
portance which should be sought and which should materially in- 
fluence a decision. 

One point which is very commonly neglected, but which is, never- 
theless, quite essential, is the ability of a meter to give accurate 
results for brief periods on overloads. This is a point on which 
many meters fail, and it is also a point which, odd as it may seem, 
is intimately related to light-load accuracy. It may be laid down 
as a rule, that in station operation the smallest meter which will do 
the work should always be used. Otherwise, however good the 
meter on light loads, much of the light-load revenue must be lost 
in the effort to take care of occasional heavy loads. Extremely 
heavy loads are generally of brief duration, and on these loads a 
meter should operate with accuracy, and also without injury to 
itself. This, therefore, should be an early point of investigation in 
selecting a meter. 

On alternating circuits 
every day. The wider use of fan motors and other alternating-power 


inductive Joads are becoming commoner 


devices, the rapidly growing popularity of alternating-circuit arc 
lamps, and the commoner use of inductive dimmers, all render it 
essential that a meter should be accurate irrespective of the power 
factor. 

Even after this long list of points which must be investigated, as 
contributing to the broad question of accuracy, there are others 


* Extracts from a paper presented at the fourteenth general meeting of the 


American Institute of Electrical Engineers, Eliot, Me., July a7, 1897. 








122 


which also merit consideration, but to a less degree. Such, for ex- 
ample, as barometric conditions (more especially altitude), tempera- 
ture and humidity. These all have direct bearing upon the question 
and all enter into the everyday conditions of central station practice. 

Summing wp the question of accuracy, we may say, therefore, that 
the following points should be investigated with care: 

Ordinary volt-ampere accuracy. 

Accuracy on inductive loads. 

Accuracy on varying wave forms. 

Accuracy on overload. 

Accuracy on varying frequencies. 

Influence on accuracy of variations of temperature, barometric 
conditions and humidity. 

The second point, which is commonly given consideration in the 
selection of a meter, is that of life. This is a question which must 
depend more upon good judgment than upon any test which can 
be applied; for it is in reality no test of the enduring qualities of a 
meter to run it at excessively high speed for a relatively brief time. 
The life of a meter, in other words, cannot be measured by revolu- 
tions, irrespective of the speed of those revolutions; nor can it be 
determined by the speed at which it rotates alone. 

Ninety per cent. of all the wear in a meter centres in the case of 
motor meters at the single-jewel bearing, which is almost universal. 
The two chief factors which have influence upon the mere mechani- 
cal life are the weight of the moving mechanism and its speed, the 
variation of the area of the point of contact being, of course, always 
so small as to be out of consideration. 

More than half of the meter jewels which are destroyed are ren- 
dered useless, not by the rotary motion of the shaft, but by recipro- 
cating motion of the shaft, due to vibration. Hence it is very neces- 
sary that the jewels should be in some way cushioned, for vibration 
cannot be always avoided. 

These are all, I admit, mechanical considerations, but they com- 
pass much of failure or success in electric metering. The purely 
electrical features of the meter contribute no grave factor of con- 
sideration in connection with the life question, always supposing 
that the copper is ample and the potential windings are so dis- 
tributed and so ventilated as to preclude a burn-out. 

Passing over the central station man’s third factor for considera- 
tion, that of the best unit of measurement, as one which is prac- 
tically a closed question, we are brought face to face with his la- 
mentable fourth point, the necessity that the meter should be able 
to withstand tampering. It is a regrettable iact that ‘this is a con- 
sideration which is coming daily into more prominence; but light 
has to be sold to all sorts and conditions of people; and apparently 
the transgressor against meters is even more common than the 
transgressor against taxes; and this is a growing evil, largely, per- 
haps, because of the lax conditions of the laws, which can be in- 
voked to protect the meter owner in many of our States. 

Meters should be installed as near to the foundation as possible, 
not, as is now quite common, at the top of buildings, where the 
amplitude of all vibrations is of course much greater. 

Locations where great variations of temperature occur are unde- 
sirable. For this reason, also, basements are preferable to attics. 

A very common error, causing the loss of very many meters 
annually, by the burning out of the potential circuits, occurs in con- 
nection with the metering of power delivered to motors. In the 
effort to save the very trivial amount of energy passing through a 
potential circuit, it is very common to install meters on the motor 
side of the controlling switch. This not only exposes the meter to 
the full force of the field discharge, but it also results in the con- 
stant cooling and heating of the potential winding, and the resultant 
expansion and contraction chafes and weakens the insulation, and 
also weakens the wire itself at the turns, opening the path for a final 
breakdown either by a lightning discharge or by a field discharge. 

As to care of meters, it is a fallacy to suppose, as many insist 
upon doing to-day, that meters should require no care whatever. 
Almost all meters will continue operative for a long period without 
any care whatever; but the cost of a cleaning and testing visit twice 
annually is trivial as compared with the good results which follow 
such a system, by reason of the better light-load accuracy obtained. 
It is not, I think, too strong a statement to say that such a system 
will have an influence for good, amounting to from 3 to 5 per cent. 
on the meter readings annually. 

Central station managements have probably given more attention 
to systematic methods of meter reading than to any other one point 
contributing to success. The old and faulty plan of reading the dials 
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of a meter at the time of the visit to the meter is fast giving place 
to 'the better system, which provides the reader with a facsimile of 
the meter dial in blank upon a page of his meter book. This fac- 
simile is roughly marked in pencil to indicate the position of the 
hand at the time of the visit. These facsimiles are taken into the 
office and are all read by one individual who is an expert in meter 
reading, and who sets down the consumption under the facsimile 
on each page. Such a system commonly reduces the errors from 
about 10 per cent. per month, where they not uncommonly stood 
under the old system, to materially less than 1 per cent. under the 
new; for, surprising as it may seem, it is an. extremely easy thing 
to make mistakes in reading meter dials. 

In changing from the old and not infrequently popular contract 
system, a good many central stations in the earlier days made the 
grave blunder of going on to the new basis during the winter 
months, with the result that the highest bills of the year reached 
the customer after a long period of indulgence under the contract 
system, and the result at times proved temporarily disastrous. 

I do not feel that I shail be doing justice to my subject should 
I fail to make at least brief mention of the application of meters 
to the measurement of station output. In all commercial enter- 
prises it is difficult to satisfactorily. guide and control a business, 
unless there be some positive means of determining how much of 
anything is produced; and it is surely just as important to all elec- 
tric lighting companies to know how much of their commodity they 
manufacture as for any other concern. Until quite recently it has 
not been possible to obtain recording meters sufficiently large to 
care for the heavy outputs which are now so common, but such 
meters are now readily obtainable. 

The value of a system of station meters must necessarily prove 
very great, since it furnishes an absolute check system upon coal 
and water consumption, and engine and dynamo efficiency, while 
it also furnishes a ready means for comparison between station 
output, customers’ meter indications, line losses, leaks and grounds. 





The Economy and Utility of Electrical Cooking Apparatus.* 
BY JOHN PRICE JACKSON. 

The tests of electrical cooking apparatus detailed in this paper 
were made with the hope of obtaining a method of cooking that 
would be -satisfactory with a minimum risk of fire. During the 
past winter a serious fire, which might readily have become dis- 
astrous, occurred in one of the buildings of the college with which 
the writer is connected, caused by the use of an alcohol stove. As 
this institution is lighted and furnished with power by electricity, 
it was naturally felt that such a danger should be avoided, if possi- 
ble, by the use of electrical appliances. It was also desired to find 
out whether at least a portion of the cooking in the woman’s de- 
partment of the college could not be done satisfactorily by elec- 
tricity. . 

To settle these points, I procured from the American Electrical 
Heating Corporation, of Boston (through the courtesy of Mr. 
Sayles), the following pieces of apparatus: 

I oven, 12 inches by g inches by 15 inches, having three heats, 3, 
10 and 17 amperes, respectively. 

3 stoves, of 2, 4 and 5 amperes respectively. 

2 flatirons, of 1.5 and 6 amperes capacity. 

1 broiler, of 12 amperes capacity. 

The pressure used by these is 110 volts. 

The stoves are round discs of iron,on the under side of which the 
heating wires are imbedded in a non-conducting, non-combustible 
compound. The oven is a box, so thoroughly heat-insulated that 
the outside metal covering never reaches a temperature uncom- 
fortable to the hand. The broiler is made of a corrugated metal 
surface, slightly tipped from the horizontal, with a drip groove at 
the lower edge for catching the meat juices. The flatirons are 
similar in construction to the stoves, the larger one having a low 
heat switch, which enables the operator ‘to control the heat. 

In all these appliances the heating coils are so arranged that the 
energy is largely concentrated at useful points. They. are also sup- 
plied with supports and cases which will not conduct heat. 

The efficiencies of the two larger stoves were obtained by heating 
2 pounds of water to the boiling point and measuring the power 
supplied by a calibrated wattmeter. The cooking vessels used were 
ordinary stewing pans, with the bases nearly the same size as the 

“A paper presented at the fourteenth general meeting of the American In- 
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tops of the stoves. The efficiencies, considering the ratio between 
the amount of heat absorbed by the water and the amount received 
by the stove, were: 

For the larger or No. 1, 48.9 per cent. 

For the next size, No. 2, 43.1 per cent. 

These efficiencies could be incfeased by having the pans made to 
fit the stoves exactly, and still further by carefully covering the 
pans, lids and exposed portions of the stoves with a non-conductor 
of heat. 

When it is desired to boil water, the best plan is to place an im- 
mersion coil in a properly heat-insulated pot; such an arrangement 
should give an efficiency of from go to 100 per cent. We unluckily 
did not have such a coil at our disposal. 

It was impossible to measure the cooking efficiency of the oven, 
but as it was merely warm on the outside after potatoes or bread 
had been baked and “done to a turn,” the efficiency is high. In 
baking, the current was turned on-and the oven allowed to heat for 
five minutes before the articles to be cooked were placed within, 
and the current was turned off from ten to twenty minutes before 
the baking was done, when the heat of the oven was sufficient to 
complete the operation. The broiler was manipulated in much the 
same manner, thus utilizing the greatest possible amount of heat. 
This electrical apparatus was used in cooking most of the meals 
for a family of six for several weeks. 


The following table indicates the amount of cooking done for the. 


first breakfast, dinner and supper, respectively, and may he taken as 
a fair average of the whole period. 

All costs have been estimated on the basis of 10 cents per kilo- 
watt hour, the average rate charged for residence electrical supply 
in a nearby town. The foods were not measured, as it was believed 
more desirable to determine whether in a long period of cooking 
the apparatus would prove satisfactory in a family of given size. 

The largest stove is designated No. 1; the next size, No. 2; the 
third size, No. 3; the broiler, B, and the oven, o. 


BREAKFAST. 
Time. Utensils. Food. Watts, 
SS) MEPeeeee Ger Terr etre ir ree | a ee 
Ebi rack weseesescincheveevyevene i Sek a nas Ve bv wedadeeecis dase 844 
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Ee, ee ne STR er A “MINOR ahs cas caeaRdee sce becebeout 1505 
of. STEER ae eae ee ne EOE TEE ER CRT EEE eT re re 115° 
Des cae vinwevecbanddasesak et es B, off 
Kilowatt hours, 1.355 Cost, 13.55 cents. 
DINNER. 
SOCOE 06 d4 ws ce ngs a0 ebsaenvesebe No. O, on Beef roast... 
GM<cast sdedesdescgurd weve PUR EtG Bs Sa ake esasuas Wukes 1610 
Ee OY ee ree Pas cwweee sss i 
ee Lee ee ee AO © RRND iis oc i508 50 sotees ences 194° 
BGON 6 ei a40aevs eadashereienssée O, off 
CURR oocecsSenevanss $s. <> gasn0eu Re OH POs iv nbndueace snerdesksesebades.es 1180 
Oe eee ee eT Tere ree B,on Toast for Asparagus............se00. 2200 
oe ee eee ere ROME ah ne ecevee hc e¥eaner est ercbeeicceensc 1835 
CR ORs cide ys60008920e20sdsnerbonrs B, off 
ERO SacarsasesaseuseeD. seawokes 2, off 
Kilowatt hours, 2.98 «+ Cost, 29.8 cents. 
SUPPER, 
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BEE ceshcoesnecykssiwbaarseucets Se err ey ree ee 1010 
Gil, . crecsccervesvedeccvecesvceve yO MORMON ss 4s seeks canngvepevawehanceees 2100 
EGE. ccte see crivktaesencdssoe.cie¥se BME cbs i455 GEN VENER ETS Sia eae ya boas 1700 
BNO iis ci nee sees deh ce 6nebeaeneee B, off 
5026. crcccrcocccscccvcccescsecsees BO. sec ese skviseicasenasiesseaganeencs cuts 1130 
OO mer epee mor ee Creer 2, off 
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Kilowatt hours, 8.39 Cost, 8.39 cents. 


Four pies can be baked in the oven at an expenditure of .62 
kilowatt hours and a cost of 6.2 cents or 2.05 cents per pie. Two 
large loaves of bread were baked with the current on the oven 
fifty minutes, at an expenditure of 1.22 kilowatt hours, a cost of 12.2 
cents, or 6.1 cents per loaf. Four rather small-sized loaves could 
have been as readily baked. Biscuits with about the same expendi- 
ture of energy as in the case of pies. The broiler utilized about the 
same amount of energy for all kinds of meat. 

The result of the whole series of meals was a cost for electricity 
of 13.1 cents per meal. The heating of water for washing the dishes 
took an additional .35 of a kilowatt hour per meal, which raises 
the cost to 16.6 cents per meal. 

To determine the relative cost of cooking with electricity and 
coal, the same foods were cooked on the No. 8 Othello coal stove 
ordinarily used by the family. The coal was carefully weighed. 
The results gave an average of 12.6 pounds per meal, which at 
$5 per ton gives a cost of 3.15 cents per meal. 
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The result shows the cost of cooking by coal about 19 per cent. 
ol tne cost of cooking by electricity. 

ironing was done tor the same household a number of times. 
ine heavy articles were done with the large iron; while for fancy 
dresses and small articles the small iron was used. The average 
tume taken was four hours, and the expenditure of energy in kilo- 
watt hours was 2.27. ‘Lhis made the cost of the ironing 22.7 
cents. 

An equal number of tests was made using the coal range, the 
fuel being carefully weighed. For the same size wash, the iron- 
ing took five hours at a cost of 12.25 cents. This shows the cost 
ot energy by the use of coal to be 54 per cent. of that by elec- 
tricity. . 

The results of the cooking tests seem to indicate that for the 
ordinary cooking of a family for the whole year the expense would 
te larger than would be ordinary acceptable, notwithstanding the 
great advantages in other respects. However, in the following 
ciasses their utility should be great: 

1. For light-housekeeping, such as is practiced in small city 
apartments, or in many large houses during the summer months, 
no other method presents so many desirable features. The dirt 
of coal and ashes, disagreeable gases and abnormal temperatures 
due to a coal stove are entirely obviated. For such housekeep- 
ing a disc stove using 500 or 600 watts and a broiler using about 
1200 watts would be suttficient for a small family and would cost 
from $20 to $30. A tea kettle or immersion coil might be 
added at a cost of from $6 to $10. A special pair of wires would 
of necessity have to be run into the cooking room from the 
house or apartment supply mains. The latter would ordinarily 
warrant the extra call that would be made upon them in this way. 
For similar purposes coal oil, gas or gasoline are frequently used, 
but with the inherent disadvantages of greater heat in the room, 
offensive odors, comparative uncleanliness and danger. 

2. This form of cooking apparatus could be used with facility in 
boarding houses and restaurants for purposes which require an even 
temperature, such as is needed in baking griddle cakes, boiling 
eggs, etc. 

3. Where electricity is available, nothing could be more con- 
venient than a small electrical stove, requiring 300 or 400 watts, 
for the many uses to which at present the alcohol flame is put, such 
as the afternoon tea-kettle, chafing-dish, toaster, etc. This use 
of alcohol is most unsafe as regards danger from fire, and could 
well be discarded for electricity, which is absolutely safe when 
properly installed, as well as being more convenient and better in 
other respects. 

4. In the shop, the glue pot, solder pot, brazing iron, etc., can 
be heated advantageously by electricity, and one of the most grati- 
fying consequences of our experiments has been the decision to put 
such an equipment in our college shops. 

5. The test of the electrical flatirons showed them more econom- 
ical than the old form, when the saving of labor is taken into ac- 
count. Not only is there a saving in time, but the severity of labor 
is much lessened. Our experiencé was that a laundress who had 
used an electrical iron would be exceedingly unwilling to go 
back to the old form. 

A small flatiron of 2 or 3 amperes attached to the ordinary light- 
ing fixture in a dressing-room is a great convenience; and with an 
electric tea-kettle and curling-iron are destined to become essentials 
in the modern home. 

Concerning the questions whether the use of electricity had 
proved satisfactory in its operations in the cooking tests described, 
the housekeeper in charge said: “The instruments were excellent 
in every respect. We were able to cook more rapidly, to keep 
the heat at just the right point, and could readily prevent over- 
cooking or under-cooking. While we were using electricity every 
dish was perfect. When I think of these advantages, and of the 
cleanliness and convenience of the utensils, I sincerely hope that 
some of them at least may be retained in the house permanently.” 

The general results of the tests’ were of such a nature that the 
writer is warranted in the belief that if central station managers 
would more generally introduce exhibition equipments of these 
domestic utensils a new call on their station capacity would de- 
velop, of which the larger proportion would be during the light-load 
periods. 

I wish to acknowledge my indebtedness to Mr. Rudolph F. Kel- 
ker, of Harrisburg, Pa., for his valuable aid in carrying out the 
work briefly described above. 
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NOTES ON THE APPLICATION OF ELECTRIC MOTIVE POWERS TU RAILWAY SER- 
VICE, WITH ILLUSTRATIONS FROM THE PRACTICE OF ‘THE 
METROPOLITAN ELEVATED ROAD OF CHICAGO. 

BY M. H. GERRY, JR. 

In the following paper will be found a brief discussion of some 
of the more important problenis arising in connection with the ap- 
plication of electric motive power to the heavier classes of rail- 
way service. A number of tests and.diagrams from the Metro- 
politan Elevated Railroad of Chicago are introduced by way of 
illustration. 

A part of this paper relates especially to the application of electric 
power to passenger rapid transit on elevated and suburban roads. 
The conditions for this service differ somewhat from common 
railway practice. Regular stops are made at frequent intervals; the 
distance between stations on elevated roads, for example, averag- 
ing about 2000 feet. The interval between trains is small, and the 
time of stops very short. The traffic is irregular, is heavy at certain 
hours. and is apt to increase and decrease at a rapid rate. To make 
the fast running time desired, the speed must increase up to the point 
where the brakes are applied, thus the maximum of speed is high 
compared with the mean speed. There is little or no opportunity 
for maintaining the speed, and the running time depends almost 
entirely upon the rate of accelerating and retarding of the train. 
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With a given number of stops per mile, the amount of power 
required will increase very rapidly with the speed beyond a certain 
point, and the cost per car mile will not furnish a reliable basis of 
comparison for the motive power of different roads unless the con- 
ditions are the same. A slight difference in the average speed, or in 
distance between stations, may cause a considerable change in the 
amount of power required. 

There are in operation at the present time several noteworthy 
examples of the application of electric motive power to the heavier 
classes of railway service. The most important of these installations 
are the Lake Street and the Metropolitan Elevated roads of Chica- 
go, the Baltimore Tunnel Line of the Baltimore & Ohio, and the 
Nantasket and Berlin lines of the New York, New Haven & Hart- 
ford Railroad. From the experience gained on these roads, there is 
no longer a question in regard to the ability of properly designed 
electric motors to operate trains of the heaviest weights in service, 
and at any speed permissible under practical railroad conditions. 
In the future matters of efficiency and general utility must determine 
the desirability of electric power for any particular railway service. 

Certain operating conditions have a special bearing on the effi- 


*A paper presented at the fourteenth general meeting of the American In- 
stitute of Electrical Engineers, Eliot, Me., July 26 to 28, 1897. 
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ciency of this form of motive power, the most important being the 


frequency of the train service. If traffic is such that a large num- 
ber of trains must be operated on a division, the electric power will 
have an advantage in point of economy over steam locomotives; 
and if the trains are few, the reverse will be the case. This condi- 
tion holds good independently of the weight of the trains or of the 
speed attained. The length of the line is in itself no bar to the suc- 
cessful operation of an electric railway system, as, by using alter- 
nating-current apparatus, the power stations may be located favora- 
bly, and at long distances apart. 

The distribution of the current to the trains, while it presents 
many practical dithculties in detail, is not so serious a problem as 
it was thought to be at one time. Of the three systems of over- 
head conductor, conduit, and third-rail, the last has given the best 
results, and is advisable wherever the conditions are such that it can 
be installed. For roads operating on their own right of way, there 
are really no serious objections to the third rail, and all of the diffi- 
culties encountered at crossings, switches and in yards can be over- 
come by methods already in use on the roads named above, or by 
other devices that have been proposed. It is not to be expected 
that all details of such a system are in an entirely satisfactory and 
final form, but they are practically operative at present, and being 
constantly improved as difficulties develop in service. The ex- 
perience already gained also justifies the statement that a reliable 
overhead or conduit system for heavy service can be constructed 
if the conditions favor the use of such methods. 

THE METROPOLITAN ELEVATED RAILROAD. 

This system, now in its second year of operation, is the largest 
road in existence employing exclusively electric power for a heavy 
Lassenger service. 

The structure has four tracks, from Market Street west to 
Marshfield Avenue, at which point three double track lines di- 
verge. The northerly branch divides again near Robey Street into 
two double track branches. From Market Street to each of the 
terminals, the distance is about 6 miles. (See map, Fig. 1.) 

Current is conveyed to the trains by the third-rail system; the 
“trolley rail’ being placed 2014 inches outside, and 6% inches 
above the running rail. It is of the common “T” section, bonded 
with leaf copper bonds, and divided into sections to provide for 
expansion. The insulation for the third rail, on all but a small 
section of the road, consists of hardwood blocks, mounted on small 
iron chairs fastened to the ties. On a recent extension an improved 
form of insulation made of stoneware has been tried with success. 
The electric leakage is small at all times. In dry weather it is en- 
tirely negligible, and in wet weather is never more than a few am- 
peres. It is greatest after a dry season, when the first shower is 
washing the accumulated iron dust from the insulating blocks. 
Steel rails are used for feeder, and copper only to make connec- 
tions. The feeder system is divided into six sections, which are tied 
together at junction points through circuit breakers placed in the 
interlocking towers. 

The rolling stock consists of motor cars, passenger cars and a 
few coal and flat cars. The motor cars measure 47 feet in length, 
and weigh about 6200 pounds when loaded to their maximum ca- 
pacity. They are mounted on rigid-bolster locomotive-type trucks, 
having 33-inch steel tired wheels. The truck centres are 33 feet 
6 inches apart, and the truck wheel base 5 feet 6 inches. One truck 
of each motor car is equipped with two motors, each nominally 
rated at 2000 pounds drawbar pull. The motors are operated by 
series-parallel controllers, situated in the cabs at each end of the 
car. Rheostats of the packed-ribbon type, used in connection with 
the controllers, are placed underneath the car. A circuit breaker 
placed in each cab is used both as a safety device and as a main 
switch for opening the circuit between the trolley device and the 
controller. A main-fuse box is also provided, and placed in one of 
the cabs as an additional safety device, but experience has shown 
that failures of the circuit breaker to act are so rare that the former 
piece of apparatus might well be omitted. Circuit breakers have 
proven very satisfactory for this service, as they cost little for 
maintenance, are reliable as safety devices, and by their quick ac- 
tion reduce to a minimum the damage to apparatus from grounding 
and short-circuiting. 

The cars are warmed by electric heaters arranged in three cir- 
cuits, two of which take about 7 amperes each, and the remaining 
circuit about 4 amperes. All of the heaters are required only in the 
coldest weather, and are turned on and off by the train men. By 
cutting out all or part of the heaters for a short time when the 
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traftic is heaviest, the peak of the load can be reduced and the 
heaters used to improve the load factor. 

The air-brakes are of the direct or “straight” air type, with an 
additional re-enforce cylinder. The air is compressed to 60 pounds 
by a vertical pump, driven by a motor of about 3 horse-power. 
The pump motors have automatic control, regulated by the air 
pressure, and also hand control from each end of the car. The 
pump, with its motor and automatic controller, is placed in one of 
the cabs. 

The passenger cars are 47 feet in length and of the standard pat- 
tern in use on all elevated roads. They are mounted on swinging 
bolster trucks, having 30-inch wheels, and when loaded to maxi- 
mum capacity weight about 46,000 pounds. Two, three and four car 
trains are in service at different hours, corresponding with the 
traffic. About 1200 trains are handled daily, and under very close 
headway out of Franklin Street terminal. 

The power house is supplied with water-tube boilers, mechanical 
chain stokers, coal and ash-handling machinery, forced draft, auto- 
matic-oiling system and all modern appliances. The boilers are 
fourteen in number, and work at 165 pounds pressure. There are 
four vertical cross-compound engines, direct connected to the elec- 
tric generators. The condensing water is taken from the Chicago 
River by tunnel, and water for the boiiers from the city mains. 
There are four electric generators, two of 1500-kw and two of 
S00-kw capacity. The switchboard is placed on a gallery, and is 
provided with the usual instruments, including recording watt- 
meters for each generator. There are six feeder panels, correspond- 
ing to the divisions of the feeder system. 

THE POWER ABSORBED BY TRAINS. 


In an electric railway system, the mechanical energy supplied at 
the engine shaft may be divided, for purposes of discussion, into 
two general classes. First, that finally absorbed or utilized in 
propelling the train, and, secondly, the energy lost in transforma- 
tion and transmission, including losses in generators, line, rheostats 
and motors. 

The first division or class, that is, the energy to propel a railway 
train, may be divided again into three parts: First, that required to 
overcome inertia and accelerate the train to its maximum speed after 
each stop. Secondly, the energy required on account of ascending 
grades. Thirdly, that required to overcome train resistance; in- 
cluding friction, air, resistance, etc. Jf the stations are far apart, 
the energy required to accelerate the train may be neglected with- 
out serious error, but for a speed where trains make frequent stops, 
and the maximum speed is high, compared with the mean speed, 
it becomes of importance, and may easily be the greatest of all 
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losses. The amount of energy required for train acceleration ob- 
viously depends upon the number of stops, the train weight and 
the maximum speed. Knowing these quantities, it can be readily 


determined from the common mechanical formula for kinetic 
. Ww &? 
energy: U= . 
64.4 


The horizontal effort or drawbar pull required to produce a cer- 
tain acceleration in a given time may be obtained from the mechan- 
Ww 


A an 


The work done in ascending grades is the product of the train 
weight, and the vertical distance the train is lifted. The horizon- 


ical formula: 


tal effort required to take a train up a grade is equal to the prod- 
uct of the train weight by the per cent. of grade. 
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Train resistance, as used in this paper, includes all retarding 
forces other than those due to inertia and grades. Formulas for 
determining this quantity are empirical, and are based upon experi- 
mental results, where the conditions have varied widely.- D. K. 


Clark, in “Railway Machinery,”’ recommends a formula which, re- 
vu? 


duced to tons, of 2000 pounds, becomes R = 7.1 + Another 


vs 


formula in use is R = 4 + where R = resistance in pounds per 
2 


ton of train weight, v = speed in miles per hour. These two formu- 
las have been plotted in Fig. 2, and are marked respectively A and 
B. From measurements taken on the Metropolitan Elevated, the 
curve C has been determined, and is used in the following discus- 
sion. 

In Figs. 3 and 4 are shown actual speed curves on a time and a 
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FIGS. 3, 4 AND 5. 


distance base, for a train running between stations 2500 feet apart. 
For the purposes of discussion, consider the train weight as 100 
tons, and in the first case assume it to be on an ascending grade 
of % of 1 per cent. From the curves, the speed at the time brakes 
are applied is 24 miles per hour, and the kinetic energy at that 
speed, for the train, is 3,800,000 foot pounds. The time consumed 
up to the point where brakes are applied is seventy-seven seconds, 
andthe energy to overcome the 0.5 per cent. grade while the train 
is passing over the first 1900 feet ,is equal to 1,900,000 foot pounds. 
The energy to overcome train resistance for the same distance, is 
equal to 1,045,000 foot pounds. Summed up, the energy would be 


as follows: 
Foot Pounds. 
EOF AGCEINTMEIIS BNO IMIG, ais o's: « 5 5-9'0y- bib dev cae Peres s aes 3,800,000 
BOP Se ARO oes ss Shits Savana de ABs sermon tere 1,900,000 
FOr reel SURGE, 5 V9 « va.sh.cse'se saree a Awa’ bees bao ae eS 1,045,000 
Total energy required............ 6,745,000 


This represents the total energy that must be supplied to the 
train from the time of starting, up to the moment the brakes are 
applied. From this point, the acceleration is negative, and the 
kinetic energy of the train is absorbed by train resistance, the grade 
and the brakes. The amount taken up by the brakes is 2,900,000 
foot pounds. 

The above case is for the train on a 0.5 per cent. ascending 


grade. For the train on a level the figures would be as follows: 
Foot Pounds. 
Bot: RACEOtatiie GINO ont. fone es ohn hee ae oki eee 3,800,000 
FeGY Eat POM ANCE or ook Pek coae 0a Sihb ae aces oe ecce eters 1,045,000 
Total Oneviry CeCe side Ze oil dc dices odedetoews 4,845,000 


The amount absorbed by the brakes in this case will be 3,500,000 
feot pounds. 

For the same train and speed conditions 
descending grade, the figures are: 


for a 0.5 per cent. 
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Foot Pounds. 
Oe Wee BENE EERIE ob i00 c 0.5 00h heks bos dena ceedscn 3,800,000 
PT ee ION s vine bi.4v50 00 68590865 Pe mes renee 1,045,000 
Total energy a nsdn wees cde céasevevecncesontens 4,845,000 
Supplied by descending grade... .....cccsccsccccccceves 1,900,000 
Total external energy required............ecceesceees 2,945,000 


The total energy absorbed by the brakes in stopping the train in 
this case is equal to 4,100,000 foot pounds. 

The foot pounds per ton mile in each of the cases cited are as 
follows: 


Foot Pounds. 
Cee ed NE RPUNID So cba leis ds cables dsl wae vewRae ewoeaNs 142,000 
ee UME Ee TED oho # 6's 00 6 8Rdiv de 0 owls 04.0 be deae teed 102,000 
Celi aE III 5: 6:5 665 in 5 9% ei vidie <4 ions ov ws vee) ¥aldew's 62,000 


The average speed taken from the curves in the cases cited is 
16.5 miles per hour, not including stops. Allowing twelve seconds 
for a stop, it is 15 miles per hour. 

The average rate of using energy or the power, allowing time 


for stops, is as follows: 
Horse-power. 


On a .§ per cent. ascending grade..............cccecseeees 106.5 
ee EL aris cs als Sie ak WRG SE Kank RC Ant.d.6 0h OP ern we a 76.5 
On a .§ per cent. descenditig grade... .......cccccvccccess 46.5 


The power may also be divided as follows: 


POP GREE IN TUN INIEL Fy och sere asco cw sdoercre ste bs en vielen 60 
ek nae Ware re ieee ara 30 
ee ETI S500 ise cia oo Visas Vu Cees O76 rs bieldaas 16.5 

These figures do not, of course, include losses in applying the 
power, and only represent the energy which must be applied at the 
rails to produce the results in the special cases named above. The 
conditions vary widely at times on the same road, but the above 
examples may serve to show how great is the percentage of power 
required to accelerate the trains when the stops are frequent. 

In a speed curve with a time base, such as Fig. 3, the area in- 
closed is proportional to the distance traveled. That part of the 
area inclosed by the curve from B to C, a perpendicular from the 
point C, and the base line, depends on the form of the braking 
curve, and hence on the efficiency of the brakes. The area inclosed 
by the curve from A to C, the perpendicular and the base line, 
depends on the form of the accelerating curve. The distance be- 
tween stations being fixed, the area inclosed must be constant 
and independent of the form of the curves.. The shape of the 
curve may be altered, however, in two general ways, first, by 
changing its form so as to still inclose the same area, with the 
same length of base, and, secondly, by altering the form of the 
curve and changing the length of the base. This latter change 
will alter the time between stations, while either of the changes 
may or may not affect the amount of power used, this depending 
principally on the maximum speed attained. In Fig. 5 the 
curves A and B represent equal distances passed over in equal times, 
but the energy required for curve A is materially less than for curve 
B. The amount of power required in any case will depend largely 
upon the form of the speed curve, that is, upon the rates of ac- 
celerating and retarding of the train, and it is always desirable to 
keep the maximum speed as low as possible. Motors efficient at 
high speed are sometimes wasteful-of energy, because of insufficient 
torque, at starting and at low speeds, to produce a good form of 
acceleration curve. (To be continued.) 


i Prepayment Meters. 





In a recent paper Dr. Linde described his simple and ingenious 
apparatus for liquifying air. and stated that with an electric motor 
of 3 horse-power it is possible to obtain a full liter, is that over a 
quart, of the liquified air per hour. From this it would seem that 
this intensely cold material might become cheaper than its equiva- 
lent in ice. If the apparatus should be introduced commercially, 
as in hotels or large private houses, it will develop a new field of 
application for the electric motor. The great objection to ammonia 
refrigerating machines seems to have been that they cannot be 
made in small sizes, and that the machinery is complicated and 
cumbersome, and there is always the risk attending the escape of 


ammonia. With this apparatus for liquifying air, however, there 


seems to be no danger, for although the pressure is 600 atmos- 
pheres, the volume is so small that an explosion would probably 
not be serious. 
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The fourteenth general meeting of the American Institute of 
Electrical Engineers, and its one hundred and seventeenth consecu- 
tive meeting, was held at Greenacre-on-the-Piscataqua, Eliot, Me., 
on July 26, 27 and 28. While the attendance was not very large, 
owing doubtless to the difficulty of reaching the place of meeting, 
the Institute was well represented and much interest was taken in 
the papers and discussions. Perhaps the most prominent feature 
of this meeting was the display of the experimental apparatus of the 
late Moses G. Farmer. Mr. Farmer’s home was at Eliot, and here 
his last experimental work was done. His daughter, Miss Sarah 
J. Farmer, permitted the exhibition of a large number of his models 
and experimental apparatus, and the Smithsonian Institution kindly 
loaned for the purpose the motor and car which Professor Farmer 
exhibited fifty years ago—probably the first passenger-carrying elec- 
tric railway apparatus. 

The town of Eliot is picturesquely situated on the Piscatauqua 
River, a beautiful stream forming at this place the boundary be- 
tween Maine and New Hampshire. Greenacre is the name given 
to a camp and summer settlement situated about 4 miles above 
Portsmouth, N. H. At this place gather annually the students 
and-teachers of a summer school of comparative religion. The 
life of the place is of a curious al fresco sort, many families living 
in tents on the grounds throughout the summer. The members of 
the Institute will long have occasion to remember the kindness with 
which they were received by the summer colony at Greenacre and 
the hospitable preparations which were made for their entertain- 
ment. 


Monpay, JULY 26. 


The opening session convened at 2 Pp. M. in the Eirenion Hall, and 
began by the reading in abstract of Mr. C. P. Steinmetz’s paper, en- 
titled “The Alternating-Current Induction Motor.” -This paper 
was received with the closest attention on the part of those present, 
and at its close, after a few complimentary remarks by President 
Crocker, Prof. Elihu Thomson said that Mr. Steinmetz had done 
a good work in giving the results of his great labors to the world. 
Prof. W. E. Goldsborough said that the great exactness with which 
such machines can be designed is a curious commentary upon the 
precision of modern electrical engineering. The curves and draw- 
ings exhibited by Mr. Steinmetz, he said, showed the highest class 
of exactness, and it seemed well worth while to emphasize this 
point. Dr. A. E. Kennelly said that this paper did for the induc- 
tion motor what the classical papers of Hopkinson had done for 
the direct-current motor. Continuing his remarks Dr. Kennelly 
said that the use of the term “torque efficiency” was most excel- 
lent, but he did not exactly understand the method of applying the 
formulae for its consideration. Mr. Steinmetz here made several 
further explanations of his notation and theories. Prof. F. A. C. 
Perrine said that he did not understand why, if the introduction 
ot capacity in the circuit greatly increased the torque of a machine, 
it should decrease the torque efficiency, nor why high E. M. F. was 
better than increased capacity for sustaining the large currents nec- 
essary for great torque. Mr. Steinmetz, in replying, stated that the 
best effects which could be obtained with capacity, even when the 
adjustment of this was such that perfect resonance resulted, are not 
so good as those due to using increased resistance in the armature. 
He said that he considered the induction generator to be a very 
valfable piece of apparatus for special uses, as for example, when 
the load is largely of induction motors. Its availability is very 
great, since it eliminates all continuous-current exciters and ma- 
chinery and cannot be injured by a short circuit. 

The next paper was read in abstract by Prof. Elihu Thomson. It 
was entitled “A New Form of Induction Coil.” After some dis- 
cussion between Messrs. L. B. Marks, A. E. Kennelly and Thom- 
son, the session adjourned until 8 Pp. m. 

In the afternoon, in the large tent on the grounds, Prof. George 
F. Barker, of the University of Pennsylvania, on behalf of Miss 
Farmer and the Greenacre colony, made an address of welcome to 
the Institute. His remarks were of a very felicitous character and 
largely dealt with the influence of the example of Professor Farmer, 
whose life work had been done in this neighborhood. 

At the evening session President Francis B. Crocker made his 
inaugural address, the subject being “The Precision of Electrical 
Engineering.” In this connection President Crocker referred to 
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the widespread belief among those not familiar with electrical cir- 
cuits that the electrical engineer was a compound of wizard and 
blind experimenter. He spoke of the admirable precision to which 
electrical measurements have attained and gave many interesting 
illustrative examples to exhibit the great accuracy of electrical 
engineering work. His remarks were received with profound at- 
tention and elicited much applause. 
TUESDAY. JULY 27. 

The morning session opened with a discussion of a paper present- 
ed May 18 by Dr. Alexander Macfarlane, entitled “Application of 
Hyperbolic Analysis to the Discharge of a Condenser.”’ Mr. Stein- 
metz opened the discussion by speaking of the great value of the 
paper. He discussed the difference between ordinary algebraic 
operations and vector operations. The convention of algebraic 
operation is that if a product equals zero, one or more of its factors 
must necessarily be zero, but this convention does not hold in the 
algebra of complex quantities. In this all operations must be made 
with regard to the simultaneous appearance in the equations of 
quantities of two different kinds. Professor Macfarlane, said Mr. 
Steinmetz, had apparently overlooked this matter in some minor 
particulars in his paper. Dr. Kennelly, in the absence of Professor 
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Macfarlane, said that he wished to point out several points of great 
interest in the paper. He called the attention of the Institute to 
a remarkably beautiful analogy between the evolution of the conic 
sections from a moving plane cutting a cone and the conditions 
of oscillation in a condenser discharge. Prof. F. A. C. Perrine 
also spoke of the mathematical features of the paper, especially re- 
garding the common error of the geometrical method of multiply- 
ing complex quantities, the trwe method, he held, being algebraic. 
After some further discussion between Mr. Steinmetz and Profes- 
sor Perrine, Dr. Louis Bellsaid that the whole discussion showed how 
not to use certain mathematical methods. He said that one should 
continually keep out the sheet anchor of his physical concepts. As 
soon as it is forgotten that the complex quantities are simply means 
to an end, trouble ensues. The whole discussion he regarded as a 
beautiful example of the necessity of tying one’s self to physical 
interpretations. 

The next paper presented was by Messrs. P. A. Bates and W. 
C. Barnes, of New York, entitled ‘Effect of Heat Upon Insulating 
Materials,” and was read in full by Mr. Bates. The discussion 
was opened by President Crocker, who explained that the great 
discrepancies in the former results of a similar character which had 
been published had suggested to the authors the feasibility and 
value of their experimental study of the problem. He discussed 
at considerable length the points brought out in the paper, laying 
stress upon the practical importance of the results obtained. He 
said that it had been shown that the behavior of fibre insulation at 
temperatures between 20° and 80° C. is due entirely to the amount 
vt moisture present. The effects of a high degree of heat, while 
greatly increasing the insulation resistance, also damaged the 
mechanical qualities of the material, and this perhaps may best be 
determined by the resistance it offered to mechanical or electrical 
puncture. Professor Perrine spoke at some length upon the sub- 
ject and quoted some interesting figures. He said that more than 


4 per cent. of the combined weight of a 100-pair telephone cable, 
made of No. 18 copper wire and paper 0.128 inches thick, can be 
Even in the dry air of California more than 15 per 


driven off. 
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cent. of the weight of paper was due to moisture. Specimens of 
wood thoroughly dried had absorbed as much as 13 per cent. in 
three days. While compressed paper and fibre hold comparatively 
less moisture, it is a well-known fact that they all contain enough 
to change their shape with the hygrometric conditions. Even in 
the driest air as much as § per cent. of the weight of the best qual- 
ity of fibre is water. After a considerable. discussion between 
Professors Perrine and Crocker concerning the value of the results 
obtained, Prof. Elihu Thomson said that the paper had brought out 
in precise shape some really valuable data. Some other facts, how- 
ever, about ‘cellulose materials so vitiated their insulating power 
that they were no longer regarded as high-class insulating material. 
At temperatures as low as 1c0°, there was slow carbonization and 
deterioration of the insulation, while even at ordinary temperatures 
cellulose compounds were unstable. Professor Esty, of the IIli- 
nois University, said that some of his students had made similar 
experiments with very similar results. He explained their methods 
and asked several questions of Mr. Bates. Mr. Steinmetz said 
that regarding the apparent electrostatic effect which had been 
noticed in making these tests, he believed it to be due to mutual 
induction of the coils of the wattmeter used. He said that there 
were three distinct effects of change of temperature, namely, change 
of insulation, change of moisture, and change of chemical constitu- 
tion. It would be highly valuable if these could be separated. Super- 
posed upon the logarithmic curve of change of resistance is the effect 
of moisture and again that of chemical disintegration. The effects of 
these two are different and need not really be greatly considered, 
since if all the moisture were driven out of specimens tested the 
conditions would no longer resemble anything met with in ordinary 
practice. The question that engineers needed to have answered 
was not the insulation resistance of these materials, but at what 
voltage puncture would occur. What was wanted was not high 
insulation resistance, but high resistance of both electrical and 
mechanical rupture. The discussion was closed by Dr. Kennelly, 
who stated that the Institute should be indebted to the authors for 
showing the reasons why former experimenters had reached such 
widely different results, and for the valuable results which they ex- 
hibited. Upon motion of Secretary Pope, it was decided to hold 
an afternoon session in order to receive the papers of Professor 
Goldsborough and Mr. Haskins. 

After an adjournment, during which the group photograph here- 
with reproduced was taken, the Institute re-convened at 3 o’clock, 
with Mr. Steinmetz in the chair. Prof. W. E. Goldsborough then 
presented his paper on “The Effect of Armature Inductance Upon 
the E. M. F. Curves of an Alternator.” This paper was 
of a highly interesting nature and elicited much discussion, in 
which Messrs. Steinmetz, G. S. Dunn and others took part. Mr. 
Caryl D. Haskins read in full his paper entitled “Electric Metering 
from the Station Standpoint.” In opening the discussion, Dr. Bell 
said that the engineering point of interest in this matter was the 
problem of metering such loads as come from induction motors 
and fan motors. The troubles with direct-current meters are as 
nothing compared to those with meters on circuits containing in- 
duction motors. The integrating wattmeter shows results which 
bring fair pay for the energy delivered, but not for the proportion 
of the plant used in supplying it. The recording ammeter, on 
the contrary, scares the customer by the size of its registrations. 
In fan motors the aggregate is not large, but if the bills in this 
case were rendered for the apparent current they would run up tre- 
mendously. Some way must be devised to charge not only for 
watts delivered, but also for the plant required, and this is’ the diffi- 
cult matter. He thought that here a two-rate system might hb 
used with advantage. He thought that the direct-reading form of 
meter, which could be read by the customer, was a most desirable 
kind. Professor Perrine called attention to the point made in Mr. 
Haskins’ paper concerning the use of the smallest possible size of 
meters. He said that this principle had been too little insisted 
upon in general station practice, and should be extended to boilers, 
engines, dynamos, converters, etc. The discussion evoked by this 
interesting paper was long and general, Messrs. Perrine, Bell, 
Owens, Spaulding, Childs and Steinmetz taking part. 

An adjournment was taken at 5 Pp. Mm. until the next morning. 
From 5 to 7 an informal reception was tendered the delegates by 
Miss Farmer and the ladies of Greenacre Inn. 

At 8 o’clock in the evening the session re-convened in the Eiren- 
ion Hall, and Mr. Adam Bosch read his interesting historical sketch 
of the “Fire Alarm Telegraph.” This paper was not discussed. 
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Mr. M. H. Gerry, Jr., of Chicago, read his paper entitled “Electric 

Traction: Notes on the Application of Electric Motive Power to 

Railway Service, with Illustrations from Practice on the Metropolli- 

tan Elevated Road in Chicago.” The paper was received with much 

interest, and a discussion in which the principal parts were taken by 

Messrs. Perrine and Steinmetz ensued, lasting: until a late hour. 
WEDNESDAY, JULY 28. 

At the morning session a paper entitled “The Cost of Steam 
Power,” by Mr. Horatio A. Foster, of Buffalo, was read in Mr. 
Foster’s absence by the secretary, and discussed at some length by 
Messrs. Perrine, Owens and others. Miss Sarah J. Farmer read 
a long telegram from Mr. F. J. Sprague, regretting his absence, and 
saying that on that day, the fiftieth anniversary of the first pub- 
lic exhibition by her father of electric traction, he had operated one 





Miss SARAH J, FARMER, 


of the new trains for the Chicago elevated system, six large cars 
being handled easily by a small boy. Prof. R. B. Owens invited 
the Institute to hold the next annual meeting at Omaha, at the 
time of the exposition, to be held in that city next summer. A 
resolution that it was the sense of those present that the meeting 
be held at Omaha, with a recommendation to the council to this 
effect, was carried after some debate. 

A motion to accept the National Code of Electrical Rules and 
print the same in the Transactions was laid upon the table after 
a long debate. 

At the afternoon session on Wednesday, Prof. R. B. Owens, of 
Lincoln, Neb., read his paper, entitled “Armature Reactions in a 
Rotary Transformer.”’ The discussion which followed was princi- 
pally maintained by Professors Thomson and Goldsborough, and 
Messrs. Gano S. Dunn and Steinmetz. Prof. J. P. Jackson’s 
paper, entitled “The Economy and Utility of Electrical Cooking 
Apparatus,” was read, in the absence of the author, by the secretary, 
and briefly discussed. A committee consisting of President Crocker, 
Prof. R. B. Owens and Secretary Pope was appointed to adopt 
resolutions thanking Miss Farmer and the ladies of Greenacre for 
the many courtesies extended by them to the Institute. After the 
appointment of this committee the meeting adjourned. 

At 8 o’clock Wednesday evening, Prof. Elihu Thomson delivered 
a highly interesting and able popular lecture on “Electricity in the 
Future,” to the great delight of a large and appreciative audience, 
and was the recipient of cordial thanks on the part of those pres- 
ent. 

An intended trip to the Isles of Shoals, which had been arranged 
through the kindness of Miss Farmer, was necessarily postponed on 
account of stormy weather The majority of the members left 
Greenacre Thursday evening, although a few remained to enjoy the 
hospitalities of that delightful place for some days longer. 
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Moses Gerrish Farmer. 





An account of the Greenacre meeting of the American Institute 
of Electrical Engineers would not be complete without some men- 
tion of the life and work of Moses Gerrish Farmer, whose spirit 
pervaded the recent gathering. Mr. Farmer was born in New 
Hampshire in 1820, and entered Dartmouth College in 1840. It 
was early in 1836 that his attention was accidentally called to elec- 
trical subjects. His progress in the study of what was to be his 
future profession was rapid, and in 1846 he invented an electro- 
magnetic engine which, with a miniature railroad, he exhibited in 
connection with a lecture on electromagnetism. The New York 
& Boston Magnetic Telegraph Association appointed him to open 
a telegraph office at South Framingham, Mass., and to superintend 
repairs on certain of their lines in Massachusetts. This work gave 
him an opportunity to experiment upon telegraphy, and his inven- 
tive mind soon led him to devise and construct various apparatus 
for fire alarms, etc. In 1851, in connection with Dr. W. F. Chan- 
ning, of Boston, he perfected a system of fire alarms for that city. 
The result was so satisfactory that Mr. Farmer was appointed 
superintendent of construction for the Boston fire-alarm telegraph 
system, one of the first of such used throughout the country. From 
this time on his real work in the field of telegraphy was done. His 
interests varied and Closed-circuit repeaters, the 
simultaneous transmission of several messages on one wire, various 
kinds of duplex and multiple-telegraph systems, and printing tele- 
graphs all received his attention. In 1859 his investigations led 
him into the field of the electric light. His house in Salem was 
lighted by electricity in that year, and. is said to have been the 
His attempts to introduce in those 


were many. 


first residence so illuminated. 











Moses GERRISH FARMER, 


days the duplex telegraph seemed to have led to failure, for the 
curious reason that the requirements of telegraph service at that 
time were not sufficient to justify this method of operation. It 
was in 1866 that he began experimenting with the dynamo electric 
machine, his work having resulted in very important improvements, 
among them. the well-known Wallace-Farmer machine. From 
1872 to 1881 he was engaged as electrician of the United States 
naval station at Newport, but ill health compelled his retirement 
from all active labors in the latter year. 

After a few years’ treatment in New York, he removed to Eliot, 
Me., where he continued to reside until his death. In 1893 he died 
at Chicago, while visiting the World’s Fair, and was buried at his 
country residence, Eliot, Me. 











Jury 31, 1897. 


His career, while not marked with achievements of unusual bril- 
liancy, 1s one well calculated to illustrate the fertility of resources 
of American inventors and engineers. 

Mr. Farmer was a charter member of the American Institute of 
Electrical Engineers and was made an honorary member October 
21, 1890: The date of the recent meeting near his old home was 
selected as being the fiftieth anniversary of his entering wpon the 
field of electrical work which his labors so long ornamented. 





Electric Lighting Equipment at the New York and Brooklyn 
Bridge Terminal Stations. 


There have been in operation for about two years two electric 
lighting plants, in which the distribution of the current from the 
switchboard is accomplished by means of ordinary twin wires in 
plain asphaltic-coated iron pipe. In view of the fact that*the ques- 
tion of lined versus unlined pipes has now about reached a solu- 
tion in the recent new rules issued by the National Board of Fire 
Underwriters, in which such construction is allowed, these plants 
are of particular interest. They are located at the New York and 
Brooklyn terminals of the Brooklyn Bridge, and are used to il- 
luminate the terminal stations, landings, etc., at each end. 

The Brooklyn plant includes two units, each of which consists 
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GENERATING STATION AT BROOKLYN END. 


of a Ball & Wood engine of 75 horse-power, direct connected to 
a Walker multipolar dynamo of. 50-kw capacity. One of these 
units really furnishes sufficient turrent for all illuminating purposes, 
but two have been installed so that there will be no failure of cur- 
rent supply, owing to an accident to either one of the units. The 
current from these dynamos is brought to a very neat marble 
switchboard fitted with the necessary switches, dynamo circuit 
breaker and ampere and voltmeters. These dynamos and engines 
were placed, as will be seen by the illustration, in the room also 
occupied by the plant used for the arc light illumination of the 
superstructure, which was installed several years ago, and consists 
of Corliss engines belted to countershafts from which Weston arc 
dynamos are run. The new generating units which are placed 
between the Corliss engines form a most striking example of the 
advance of such machinery between the installation of the first and 
the most recent equipment. The noiseless running, absence of 
vibration and ecunomy of space are particularly noticeable features. 

The plant at the New York end has already been described in 
Tue Evecrrican Wortp. It is located on the ground floor of 
the terminal station near the southern driveway, and is notable for 
its compact arrangement, excellent operation of the engines and 
novel form of C & C dynamo which is used. This plant includes 
two units, each of which consists of a 75-hp Ball & Wood engine, 
directly connected to a C & C multipolar s0-kw generator. The 
conductors from these generators are run on porcelain insulators 
in trenches under the floor to the switchboard, which is very neatly 
fitted with the necessary instruments. 

From the switchboard at each station several feeders extend to 
main panel boxes, from which a number of mains extend to sub- 
boxes. All the conductors from the switchboard are run in plain 
iron pipe, which has been given a coat of asphaltic paint in and 
outside. The pipes are held to the iron girders of the terminal 
structures by pipe hangers. The conductors used are twin and 
single, Bishop and Safety rubber insulated, such as are ordinarily 
used for conduit work, without any extra braiding whatever, par- 





THE ELECTRICAL WORLD 129 


ticular care being taken, however, that the very best grade of rub- 
ber insulation was put upon the wires. 

In the installation of the pipe system several departures have been 
made from ordinary practice. The piping at both terminals in- 
cludes about 8000 to 10,000 feet of feeder, main and branch piping 
ranging from 5% to 3 inches interior diameter. The installation 
of the piping was taken up from a steamfitter’s point of view. It 
was installed, as well as the complete wiring system and dynamo 
plant, by Blake & Williams, and the men who placed the piping 
were ordinary steam-pipe fitters. Great care was exercised to 
climinate all burrs and in making joints, instead of using bent el- 
bows at the turns, a specially designed cast-iron corner box has 
been used. The box into which the pipe is screwed is right-angled 
in shape, fitted with suitable nipples at each end. A flat iron cover 


¥ 
ANAANA ANA 














Sean - $f$-- ---- - —--- SLEC WORLO, NY 











Arc LAmp SUSPENSION AND CORNER Box. 


is screwed tothe top. In fishing the wire into the tubes the corner 
box was used as a fishing point, as well as the other end of the 
pipe line. After the wire had been drawn a piece of heavy asbestos 
cloth was placed between it and the inner corner of the box. The 
iHtustration shows one of these corner boxes, 

Manhattan enclosed arc lamps have been used for the illumination 
of the stations and landings. Incandescent lamps are placed in 
the ticket sellers’ offices, toilet rooms, etc. In suspending the 
lamps the method shown if the illustration has been adopted, which 
is exceedingly simple and economical. Circular cast-iron outlet 
boxes have been used throughout. In the case of incandescent 
lamps an ordinary rosette is placed on a wooden block covering the 
outlet box. The arc-lamp outlet boxes have hooks centrally placed, 
from which the lamps are hung from a steel wire around which 
the supply conductors are taped. Two arc lamps are placed on 
each branch circuit from the panel box, each circuit controlled by 
fuse and double-pole switch. 

Mr. Edward R. Knowles, who laid out this plant as consulting 
electrical engineer, has given considerable attention to its actual 
operation since its installation. His experience has demonstrated 
that a system of this kind is thoroughly feasible, and in view of the 
fact that no difficulties whatever have been experienced from any 
cause, either during the construction or operation of the plant, he 
is led to believe that this method of construction will be the coming 
conduit installation. 


Decision in the Carborundum Case. 


We are informed that Judge Buffington, in the United States Cir- 
cuit Court, Western District of Pennsylvania, has rendered a de- 
cision in the case of the Cowles Electric Smelting & Aluminum 
Company vs. the Carborundum Company, in favor of the defendant. 
The suit was brought about three years ago for alleged infringe- 
ment of the Cowles patents by the use of the Acheson electric fur- 
nace. 
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Utilization of Exhaust Steam.* 


BY GEORGE L. THAYER. 


In the lowering of prices of our modern industrial enterprises 
comes the important question of the utilization of the by-prod- 
ucts. In some lines manufacturers may be said to make their en- 
tire profits from the wastes of a few years ago. In four-fifths of the 
electric-light stations we are wasting a by-product of greater rela- 
tive value than is the case with any other industrial concern. The 
exhaust steam carries away 85 per cent. of the heat supplied by the 
boilers. The problem confronting the station manager of the day 
is this: Can this stream of.energy now being wasted be put to some 
use, and, if so, will it pay to do it? 

This question can hardly be answered off hand, but I wish to 
cay that generally speaking there is no extension of your business 
that will pay larger profits on the investment than that of steam 
heating. 

The pioneers in central station heating are the American Dis- 
trict Heating Company, of Lockport, N. Y., ttsing the Holly sys- 
tem. They were installing plants as early as 1885, using live steam. 
Commercially the plants were not successful. 

It was found in the operation of any extensive heating plant, as the 
buildings of a large factory, that it was very difficult to force 
steam to the furthest points of the system, even when the piping 
was carefully designed, without undue back pressure on the engines. 

The first attempt to obviate this difficulty was to put a return 
valve in the radiators, and pump the air and condensed water back 
to the boiler. 

In practical operation, however, the method had some drawbacks. 
This was the original vacuum apparatus, the so-called “Williams 
system.” 

Since then two rival concerns have obtained patents on improve- 
ments and on details. The real improvement is the substitution of 
the set valve of the Williams system for an automatic valve which 
closes as soon as the steam reaches it. The valve is only a modi- 
fication of the automatic air valve on radiators, with which you are 
all familiar. This valve operates by the difference in expansion 
between a cylinder of some rubber compound and the metallic body 
of the valve. 

As is apparent, the weak point, if any, is in the thermostatic 
valve. This, the makers claim, is thoroughly reliable, and gives 
no trouble in operation. It should be remembered that a failure of 
the valve is a failure of the entire system. The cost of maintaining 
the vacuum is also an objection, though not serious. 

As to operation, there is no doubt that the circulation is prac- 
tically perfect, the extreme radiators being heated with ease in the 
coldest weather, steam being circulated at practically atmospheric 
pressure. With a plain gravity job, no matter how well installed. 
it is necessary at times to carry § to 8 pounds back pressure on the 
engines. This cuts down the capacity of the engines, 
much more than a corresponding loss of boiler pressure 
would do. This back pressure also operates unfavorably against 
the best results with engines which expand down to nearly atmos- 
pheric pressure, as compounds and underloaded Corliss engines. 
It may seem strange, but it is an actual fact that a gravity plant 
can be changed into a vacuum system and the coal consumption 
reduced considerably, and that, too, with better results in heating, 

When the boiler feed water is of a bad quality it will pay to re- 
turn the water of condensation. Where a good grade of cylinder 
oil is used there will be no difficulty with the very small amount of 
oil coming from the heating system. There will be enough fresh 
feed water added to prevent any trouble which would come from 
using distilled water in the boilers. It is needless to say that cor- 
rosion and scaling, with their attendant expense, will be largely re- 
duced. However, the loss through wasting the condensed water is 
not as great as may seem at first. The condensation can be led in- 
to an indirect radiator, and used to heat the fresh air from outside. 
The water leaving the coil will have all available heat removed. Tf, 
on the other hand, the condensation at 212° be returned to the 
boiler, the radiation loss in the returns may be more than the heat 
wasted when the water is discharged from the system. 

The correct design and construction of the underground mains is 
a vital point if the system is to be made a success. It is necessary 
to secure three results. The radiation losses must be small; unless 


* Extracts from a paper read before the convention of the Northwestern Elec- 


trical Association, at La Crosse, Wis., July 21, 1897. 
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the distance run is excessive they should fall within 5 per cent. of 
the total system supplied. Expansion and contraction should be 
provided for. Assuming a range in temperature from 50° to 212° 
100 feet of main will expand 13¢ inches. In a long line of pipe this 
becomes a serious matter. The mains should be protected from 
surface water, as the pipes are soon corroded through when the 
pipe covering becomes damp. 

The rates and methods of charging for central-station heating 
vary considerably. There is a tendency to charge according to the 
space to be warmed rather than by the square feet of radiation. 
For a store 20 < 80 X 14 the charge for heating is about $60. The 
radiating surface required is in the neighborhood of 250 square 
feet, or 25 cents per square feet heating surface per year. Such a 
store will use 5 to 7 tons of hard coal in an ordinary winter. At 
$7.50 per ton it will cost $45 to $50 per year for heating. 

You are selling heat practically in competition with hard coal, 
and the rates you are able to secure will be based on that method of 
heating. In the territory covered by this association you ought to 
get from Io per cent. to 20 per cent. more than the cost with hard 
coal. 

The cost of operation, outside of interest and depreciation 
charges, will naturally vary greatly in different plants. It should 
be borne in mind that your profit lies in selling exhaust steam 
rather than live steam. An increase in business beyond a Certain 
point may not pay if fuel is high and the heating rates are low. 

One foot of radiating surface will condense one-third pound of 
steam per hour. Assuming that five and a half months’ steady 
heating will be the equivalent work for one season, coal at $2 per 
ton of an evaporation power of 7 pounds, the fuel cost will be 10 
cents. If the revenue from 1 foot will be 25 cents, it will probably 
be found that business does not yield any profit. In the stations of 
towns of less than 15,000 inhabitants, 75 per cent. of the maximum 
evening load will be carried for five hours during the heating sea- 
son. Outside of these hours the load will run about 30 per cent. 
for the remainder of the lighting hours. The day, power load, if 
any, will hardly exceed the all-night load. The conditions will be 
that the first floor 30 per cent. of heating business can be done with 
exhaust steam for at least fourteen hours per day. The fuel cost of 
live steam furnished will be 11 cents per square foot. Another 45 
per cent. can be supplied with exhaust steam five hours per day at 
a fuel cost of 15 cents per season. This would indicate that the 
profitable heating is that which can be taken care of during the 
greater part of the evening load. Cost of fuel will determine in 
each case whether new business will pay on a live-steam basis. 

The use of storage batteries in connection with a heating plant 
assumes a new importance. It can safely be assumed that during 
the hump of the load more steam will be used by the engines 
than can be discharged into the heating system. A storage bat- 
tery can be used to take a portion of the load during the time. 
Later in the night, when the heating must be done in part with live 
stean', it can be charged at a very small expense for fuel. Assuming 
boiler pressure 100 pounds, and temperature of water from heat- 
ing system at 180°, r pound of steam entering the engine becomes 
G pounds at exhaust by adiabatic expansion, a loss of 10 per cent. 
The steam at atmospheric pressure and weight for weight as com- 
pared with steam at boiler pressure contains 4 per cent. less heat 
There will be available then 86 per cent. of the heat entering the en- 





gine. Engine friction and the loss by external condensation re- 
main practically constant. Tnternal cylirder condensation is 


slightly less with the added load. Approximately the battery can 
be charged with 15 per cent. of the fuel required under ordinary 
conditions. When conditions are suitable there will be a marked 
gain by their use. 

Once a heating system is in operation it becomes a much easier 
matter to secure paying power or day-lighting load. During the 
heating season the machinery can be run at a small additional ex- 
pense; the principal items will be oil and the increased wear and 
tear. With the coming of the warm months a respectable fan-mo- 
tor business can be worked up, which will tide over the sum- 
mer months when the station must be run day time for power 
alone. 

The trend of central-station practice seems to be along the lines 
of extending the hours for the use of its output. The ideal station 
should be a dealer in light, heat, power, and, if necessary, artificial 
refrigeration. As long as the station confines itself to light, with 
power as a side issue, so long will the interest and depreciation 


cat into its earnings. 














Jury 31, 1897. 
The Meters of To-day.* 


BY R. F. SCHUCHARDT. 

A good meter is always superior to the best contract. For the 
station manager the meter will give a good basis from which to 
estimate the schedule price, instead of making his guess at it; the 
ratio of income to cost of operation will be more fixed, and there 
will be less unnecessary burning, thereby increasing considerably 
the life of the lamps. 

There are three classes of meters—electrolytic, clock and motor 
meters. In the first, the quantity of current is measured by the 
amount of metal deposited or the quantity of electrolyte decomposed 
in an electrolytic cell. The only one of this class which has found 
much use in America is the Edison chemical meter, which, though 
exceedingly accurate under proper conditions, has the decided dis- 
advantage of having no recording device, and like all electrolytic 
meters is likely to freeze unless heat is provided, thereby entailing 
a loss. 

The majority of the clock meters consist of two clocks, one of 
which keeps accurate time, the other being retarded or accelerated 
by the action of the current on its pendulum. The objection to 
this type is that the clock must be wound up every month or so, 
and, if neglected, will run backward and destroy all former readings. 
Of this class the Aron is the most successful, being constructed for 
both direct and alternating currents. 

The most important class comprises those meters which operate 
on the principle of the electric motor. The American meters of 
this class are the Thomson, of the General Electric Company; the 
Duncan, of the Fort Wayne Corporation; the Shallenberger, of the 
Westinghouse Company, and the Scheeffer, of the Diamond Elec- 
tric Company. The Thomson is built to operate on both direct and 
alternating currents, and consists of a simple motor with no iron 
in the armature or the field. All of the others are induction motors. 

Mr. George H. Jones, of Fond du Lac and myself, have just com- 
pleted a thesis on American electricity meters under Prof. D. C. 
Jackson, at the University of Wisconsin, and I have drawn largely 
from our thesis for this paper. The results obtained in our in- 
vestigations show that the meters of the present day are not all that 
might be desired. It is of the utmost importance that central sta- 
tion men test each meter they install. Many managers are begin- 
ning to realize the importance of this subject, and have added 
meter-testing departments to their stations, where all meters are 
tested before they are installed. After they are once installed, they 
should be inspected every six months or so, in order to see that they 
are working properly. This is hardly ever done at present. 

I have with me a few curves, showing the accuracy of some of 
the meters tested by us, which illustrate very clearly the action of 
these meters. Our method of calculating the error of the meter 
was as follows: The speed of the meter is directly proportional to 
the load, therefore, for a given load the product of seconds per 
revolution of the armature and amperes (in ampere-hour meters), 
or watts (for watt-hour meters), equals a constant (which we call 
kK), which varies with the make and size of the meter. As will be 
seen, K is the time in seconds which it takes for the armature to 
make one complete revolution per unit of load (ampere or watt). 

The product of the observed load and seconds per revolution 
int SS gre 

J ; k kK 
unity for an accurate meter, and the variation from unity will give 
directly the error. Should this quotient be more than unity, the 
meter runs too slowly on that load; and if less than unity, the error 
will be negative, which means that the meter is running too fast. 
Thus, let the time per revolution be four seconds for a load of 440 


watts on a 10-ampere, 100-volt Thomson wattmeter. The value of 


4 X 440 : 
then = .978, which shows that 
1800 
the meter runs 2.2 per cent. too fast on that load; or, let the time 
per revolution of the armature be two seconds for 3.3 amperes on a 


° 
20-ampere Shallenberger ampere-hour meter in which the value of 


K for this meter is 1800; 


22 


5-3 


= 2x : 
K is 6.33; then = 1.042. The meter is therefore 4 2 per cent. 


6.33 
slow on that load. 
We found our samples of the Duncan watt-hour meters to run 








* Read at the La Crosse meeting of the Northwestern Electrical Association, 


(Slightly abridged.) 


July 22, 1897. 
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too fast, but by properly adjusting the magnets, their error could 
be brought within the limits of about 5 per cent. either side. Both 
of the Duncan ampere-hour meters tested started much too slowly, 
and were also much too slow on the high loads. The effect of fre- 
quency is very marked, the difference in error at full load between 
frequencies of 60 and 130 being about 30 per cent. 

These Scheeffer wattmeters are designed for frequencies, and 
when built for two frequencies are provided with a special German 


_ silver resistance in the pressure circuit to compensate for the dif- 


ference. One of the meters tested by us, built for frequencies of 
60 and 130, ran with an average difference of about 6 per cent. be- 
tween these frequencies. 

Of the Thomson wattmeters, which are independent of frequen- 
cies, the new type started on no load, while the old ones started 
much too slowly. Their curve of error is a remarkably straight 
line after starting load. 

The Shallenberger ampere-hour meters also started much too 
slowly. One of the three tested ran fairly uniform after starting, 
while the other two were too slow on high loads. The higher fre- 
quency makes them run from 5 to 15 per cent. faster. The Shallen- 
berger watt-hour meter was found to be very fair. It started on a 


very light load, ran without any great error, and responded 
promptly to changes of load. Frequency has no appreciable effect 
upon it. 


All of the meters tested are practically unaffected by the changes 
of pressure likely to occur in service. The Diamond wattmeter 
should not be used with inductive load, as the effect of such load 
is very marked, making the meter run much too slowly, and with 
a power factor low enough it stops entirely,and even runs backward. 

Besides these meters tested in the laboratory, we were enabled, 
through the courtesy of the Madison Gas & Electric Company, to 
test meters in actual service. The general results of this test indi- 
cated that the ampere-hour meters require a comparatively large 
current to start them, run much too slowly on starting load and on 
the higher loads, while the majority of them have considerable error 
on overloads. The wattmeters are somewhat better, and, as a rule, 
run too fast on all loads, except at starting, and with a fairly uni- 
form error. The Thomson meters show the least variation in error, 
but the continuous watts absorbed are more than in’any of the 
others. A fact of great importance brought out in this test is the 
lack of proper attention paid to the installation of meters. 

In choosing a meter, the following points should be considered: 

It should be accurate within at least 5 per cent., either way, on all 
loads for which it is designed, and should begin to register on at 
most I per cent. of its full load. The power absorbed should not 
exceed 2 watts per 10 amperes capacity of wattmeter, nor should 
the full load drop through the meter be larger than .5 volt. The 
reading should be direct and not have to be multiplied by a con- 
stant. The multiplier means extra work for the clerk, and offers a 
chance for an error, both in the calculation and in the possible 
omission. There should be no electrical-contact makers, which 
rapidly deteriorate. Delicate mechanism should be avoided. The 
meter should not be liable to wear out, nor get out of order rapidly. 
The cover should be dust-proof and capable of being easily sealed. 
Last, but not least, comes the cost of meters: This is not only the 
amount paid for the meter, but includes the cost of energy contin- 
ucusly absorbed. In the case of a meter costing $10 and absorbing 
10 watts continuously, with interest at 6 per cent., energy at 4 cents 
per kilowatt hour,and to per cent. for depreciation (which probably is 
alow value fora cheap meter),the annual cost of the meter to the cen- 
tral station is $5.10. A meter absorbing 2 watts at the same rates as 
ahove would cost $3 per year. At the end of ten years the first 
meter will have cost $61, while the $20 meter will have cost but $59, 
and it ought still to be in good condition at that time. The higher 
priced meter is likely to be the more accurate. There are several 
ways in which a meter can be tested. In some methods the load is 
computed from the time per revolution of the armature, and the 
true load found on an indicating instrument. We think that a “per 
cent. error’ states the condition more clearly than any method 
which finds the error in amperes or watts for the different loads. 
We also think our stop-watch method the most satisfactory, since 
it takes much less time and therefore less power than the five-hour 
full-load test used in some methods. For a satisfactory test, the 
starting load should be found, and also the time per revolution 
teken with a stop-watch, the accuracy of which can be relied upon, 
at starting, I-4, I-2, 3-4, 4-4 and 11-4 loads. Any number of am- 
meters can be conencted in series and tested at the same time. 
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Motor Cars vs. Electric Locomotives. 





BY WM. BAXTER, JR. 

The recent announcement that the elevated roads in New York 
City were again considering the advisability of substituting elec- 
tricity for steam has given renewed activity to the question of the 
relative advantages and disadvantages of motor cars as compared 
with independent locomotives for that class of work. It is admit- 
ted by the advocates of the locomotive that for light trains, con- 
sisting of two or three, cars intermediatein size between the ordinary 
trolley car and a regulation size steam railway passenger car, motor 
cars will answer well enough, but it is insisted that they are not ca- 
pable of meeting the requirements of heavier service as successfully 
as the independent locomotive. This admission could not very well 
be avoided, since there are so many practical examples to demon- 
strate that it is undeniably true, and following a logical course of 
reasoning it might be said that if it is true for the largest size of 
cars so far tried, it will prove true for larger sizes, and that the 
limit where it will fail may be beyond the capacity of the largest 
units in use for any purpose, just as well as within it. It is pos- 
sible, however, to show the advantages of motor cars in a more 
convincing manner. 

The trains run on the elevated roads, although not as large either 
in number or size of cars as those used on surface steam roads, 
are more than half way between these and the suburban trains op- 
erated by electricity, specially in the matter of speed, as one of the 
advantages it is expected will be derived from the change to elec- 
tricity is increased velocity. Owing to this fact, it is evident that if 
locomotives are the best suited for heavy duty, they are the proper 
thing to use on the elevated roads, therefore the advisability of 
their adoption or rejection for this work can be determined by a 
careful consideration of their defects as. well as their points of ex- 
cellence for the work for which they are specially adapted. 

The general course pursued to demonstrate the advantage of in- 
dependent locomotives is to point out the weak points of the mo- 
tor car, and then to show how the former construction can over- 
come them. The foremost objection raised against the motor car 
is, that there is not sufficient room in the trucks of the ordinary 
passenger or freight cars used on steam roads for the location of 
motors of the capacity required to haul a full-sized train. It is 
also asserted that geared motors would not answer the purpose, 
and that the only proper design would be one involving the use 
of gearless motors. In conne¢tion with these it is claimed that 
there would be very great objection to mounting them concentric 
with the axles, and that the only way in which they could be made 
to give satisfactory results would be by locating them at one side 
and transmitting their motion to the car wheels by means of con- 
necting rods. On this account it is further claimed that the 
length of the truck would be so increased that a construction simi- 
lar to that obtaining in the steam locomotive would have to be 
adopted, and, therefore, that an independent structure carrying the 
motors would be the best. Another defect cited against the motor 
car is that the weight of the motors cannot be taken off the axles, 
and that in consequence of this the wear on the tracks would be 
very great and the tendency to crystallize “he axles such as to in- 
troduce an element of danger that could not be tolerated. With 
reference to the geared motors, it is also claimed that the vertical 
motion caused by the unevenness of the track would produce a 
serious strain upon the teeth of the gear wheels, which might result 
in breaking them off; and, further, that it would change the velocity 
of the periphery of the armature to such an extent as to materially 
increase or decrease the counter E. M. F., and thus produce a dis- 
turbance in the circuit that would in all probability result in very 
injurious if not fatal sparking on the commutators of the gen- 
erators, as well as the motors. With respect to the gearless motor, 
it is not claimed that the vertical motion can affect the strain on 
any of the parts of the mechanism, but the interference with the 
uniformity of rotation, and therefore of inductive action, is still 
present and as capable of disturbing the electrical actions as in the 
case of the geared machines. It is also said that if the gearless mo- 
tor is mounted concentric with the axle, but not directly attached to 
it. the motion would have to be transmitted through some form 
of universal ioint, and that this would have a back lash that would 
be very injurious; all of which could be avoided by placing the mo- 
tors at one side and connecting them with the axles by means of 
connecting rods, as in steam locomotive practice. 








Another objection raised against the motor car is that it is more 
liable to jump off the track on account of not being possessed of 
the same degree of flexibility as the independent locomotive, ac- 
cording to the assumptions of the advocates of this variety of trac- 
tive mechanism, 

In order to properly weigh the value of all these objections it is 
necessary to consider them separately and ascertain whether they 
are founded upon sound reasoning or justifiable premises, or not. 

Let us consider the question of the space available for the motors 
in an ordinary railroad car truck. If we were to judge this point 
by the relation between size of trolley car motors and the load they 
haul we would at once say that it is a valid one; but we will come 
to a different conclusion if the conditions upon which the hauling 
capacity depends, are investigated with reference to steam and trol- 
ley roads. In the former the grades are very light comparatively, 
and the curves of large radius, and as the result of this, the hori- 
zontal effort required to keep the train in motion is more nearly 
constant, and is at no time so much in excess of that balanced by 
the tractional resistance, as is the case on trolley roads. A grade 
of 1% per cent. is uncommon on steam roads, but on trolley roads 
it is far below the average. The tractional resistance on steam 
roads is between 6 and 10 pounds per ton, while on trolley roads 
it is from 12 to 20, according to the majority of reliable 
estimates. If taken at 20 pounds per ton, it is equal to the 
resistance of a I per cent. grade; hence to mount a 5 per cent. grade 
will require six times as great a horizontal effort as to run on a 
level track, or about fifteen times as much as would be required to 
draw a train on a steam road, assuming the traction resistance in 
the latter case to be 8 pounds per ton. If the effort to mount a 
114 per cent. grade on a steam road is compared with that required 
for a 5 per cent. grade on a trolley road, the figures will be 38 
pounds per ton in the first case, against 120 pounds in the second, 
or more than 3 to 1 in favor of the steam road. Asai 
per cent. grade is certainly steeper for steam roads than 5 per cent. 
for trolley lines, it is not unfair to assume that the hauling ca- 
pacity of the ordinary trolley car motors would be more than three 
times as great on steam roads. This at once will show that the 
difference in the size of the motors would not be anything like 
an approach to the difference in the weight hauled 

This can be presented in a more forcible manner by giving the 
actual figures representing the horizontal effort required to keep a 
train in motion at a high velocity, taken from actual tests. For 
this purpose we will refer to the very elaborate tests that were made 
a few years ago of one of the engines that draw the Empire State 
express. From this source it will be found that the average power 
required to maintain a speed of 60 miles per hour is about 1000 
horse-power, and from this we can at once get the horizontal effort, 





5 age 1000 XK 33.000 

since it is equal to ie = 6250 pounds. The weight 
of the train drawn when these tests were made was 270 tons; there- 
fore the horizontal effort was at the rate of about 23 pounds per 
ton. The average weight of a trolley car and load is not more 
than 8 tons, and the effort the motors can sustain continuously is 
all the way from 1400 to 2400 pounds, or from 175 to 300 pounds 
per ton, which is from about seven and one-half to thirteen times 
as great as the effort required to keep the Empire State express in 
motion, as per tests above referred to. 

From the foregoing it can plainly be seen that the load that the 
ordinary trolley car motors could haul on a steam road is vastly 
greater than what is actually handled in their own sphere. A trol- 
ley car motor 21 inches high, 21 inches wide and with a width 
of armature and commutator within 18 inches, can develop continu- 
ously a turning moment on the armature shaft of about 4500 inch 
pounds, and this would give a torque of 860 pounds on the periph- 
ery of a 42-inch car wheel with a gear ratio of 4 to x. Four such 
motors would therefore give a horizontal effort equal to about 
one-half of that developed by the locomotive of the Empire State 
express, if mounted upon the axles of the trucks of one of the 
cars. The size of the motors would have to be incr@ased but slight- 
ly to obtain an equal torque, owing to the fact that the field cross- 
section can be increased directly as the diameter and width of the 
armature, and the turns of wire upon the latter, directly as the 
diameter, therefore the torque will increase as the produce of the 
three dimensions, In Fig. 1 the relative size of an average trolley 
car motor and of one large enough to develop one-quarter of the 
horizontal effort required to run the Empire State express is shown. 











Jury 31, 1897. 


From this diagram, which is drawn to scale with a 42-inch wheel, it 
will be seen that if four single reduction motors were used their 
size would be almost diminutive. Fig. 2 shows the size of motor 
required if only two were used to develop the whole torque, and 
even in this case it will be noticed that the proportions are not by 
any means formidable. 

It may be said that the use of geared motors for very high speeds 
is not practicable, that the strain upon the teeth would be far more 
than could be depended upon. That there is room for doubt in 
this direction cannot be denied, but it is equally true that only by 
actual trial can we determine the velocity where they will begin to 
fail. Trolley cars have demonstrated that gear wheels can be run 
at a much higher velocity than was formerly supposed to be prac- 
ticable, and future experience may show that the limit of speed 
has not yet been reached. The armature shaft of a-trolley car 
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motor revolves at the rate of about thirty-eight revolutions per 
mile of speed, and as it is very common to run as fast as 30 miles 
per hour the velocity actually attained in practice is as high as 1100 
per minute. A 42-inch wheel would make about eight revolutions 
per mile, and for a speed of 60 miles per hour 480. If the motors 
were run at 1100 revolutions the ratio of the gearing would be about 
2.3 to 1; therefore, by not going beyond the gear velocity common- 
ly used on high speed trolley roads, the size of the motors would 
not have to be increased much beyond that shown in Figs. 1 and 2. 
As a matter of fact it is reasonably certain that very little if any in- 
crease would be required, as it is possible to so condense the de- 
sign as to obtain a greater output from a given size than is now 
obtained. 

Granting that geared motors could not be used except for low 
speeds, we would still not be compelled to admit that the motor 
car cannot be made to meet the requirements, because sufficient 
space can be obtained for the motors even if they are of the gearless 
type. Fig. 3 shows the size gearless motors would be to develop 
the same torque as those considered in the foregoing—that is, about 
1600 pounds on the periphery of the car wheel for each motor. 
Motors of this size would stand higher above the track than the 
lowest parts of a steam locomotive, and so far as space is con- 
cerned would really take up less than the geared type—that is, less 
of the space occupied generally by springs, truck frame, etc.. They 
would weigh more, but as they would not rest upon the axle this 
fact would not be an objection. As it may be assumed that it 
would not be desirable to change the construction of the trucks 
so as to provide space for the geared motors, it can be said that 
taking this view of the case the gearless type is the most suitable, 
as Owing to the fact that it could be made so as to not extend be- 
yond the circumference of the car wheels it would only occupy 
space that at present is vacant, with the exception of brake rods 
and some minor parts that could readily be removed. This argu- 
ment against the geared motor can hardly be said to be a good 
one, from the very fact that the design of trucks now in use has 
been developed with reference to the existing requirements, and 
it does not follow, by any means, that equally good results cannot 
be obtained by a different disposition of the various parts, such as 
the new conditions imposed by the presence of the geared motors 
would demand. If, however, it can be shown that such an argu- 
ment has any strength, then the motor car can fall back upon the 
gearless motor, and thus meet two objections at the same time, as 
it would remove the gearing as well as the necessity of encroaching 
upon any space now used for other important parts of the structure. 

The objection raised against the direct attachment of the motor 
to the axle, either by gearing or by mounting it thereon, is based 
upon the supposition that it is not possible to suspend the motors 
so as to take its weight off the axle. That this assumption is not 
correct can be easily shown by reference to Figs. 3 and 4. Fig. 4 


shows a form of spring suspension for a geared motor that will en- 
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tirely relieve the axle from strain if the spring support, A, is lo- 
cated in the proper position. The diagram requires no explana- 
tion, as it can at once be seen that if the position of A is such that 
the sum of all the moments between it and the axle is equal to the 
sum of all the moments on the opposite side there will be no over- 
turning tendency around the point through which A passes, hence 
no strain on the axle. 

The gearless motor shown in Fig. 3 is carried by springs sup- 
ported by the truck frame, the opening through the centre of the 
motor being large enough to permit the axle to move therein as far 
from the central position as the motion of the springs and con- 
necting links will permit. The armature is connected with the 
wheels by means of two links, B B, one connecting with each wheel. 
The objection that is raised to this arrangement is that the axle 
will be constantly changing its position with respect to the axis of 
the armature, and that in consequence of this the links B will have 
to be constructed in the form of universal joints. If the axle could 
get several inches out of line, this assumption would be correct, 
but as the distance from cne wheel to the other is nearly 5 feet, and 
the deviation from parallelism in this distance would be within 2 
inches, it will be seen that the amount by which the pins at the 
ends of the links would deviate from trueness would be so small 
that it could be compensated for by the spring of the link and the 
play between the pin and the hole in the end of the link. As the 
rotation of the pin within the hole in the end of the link is very 
slight, it is not necessary to have a perfect fit nor a large surface 
in contact, therefore the holes can be made a trifle larger at the 
ends than in the centre, and thus allow all the twisting required 
without resorting to the springing of the links. In view of these 
facts it is evident that it would be useless to locate the motors at 
one side of the axle; there is no objection whatever to their being 
concentric with it and, as will be shown further on, a change in 
construction would introduce the very difficulties that it-is supposed 
it would remedy, and in a far more aggravated form. 

The fear that the vertical motion of the motors caused by vibra- 
tion, due to unevenness of the track, will impress a serious strain 
upon the teeth of the gear wheels, is not well founded. As can be 
readily seen, the strain so produced would be proportional to the 
variation in the normal velocity caused thereby, either in the way 
of retarding or accelerating the motion. This interference with the 
normal velocity would be proportional to the velocity acquired 
by the fall of a body through the distance through which the mo- 
tors would move vertically, decreased by the retarding effect of the 
supporting springs, at A, Fig, 4, and, hence, would be something 
less than the unobstructed acceleration of gravity, which, for a fall 
of less than 2 inches, would be very slow in comparison with the 
peripherial velocity of the gear wheels. As the increase or de- 
crease of the velocity of the teeth would be very slight, the change 
in the pressure brought about by such means would be insignifi- 
cant. From this it will also be seen that the supposed interference 
with the uniform inductive action of the armature is really imagi- 
nary. Furthermore, as the vertical motion of the motor is con- 
stant, being produced by a constant force—gravity, its effect will 





FIG. 3. Fic. 4. 


become less as the velocity of the car increases, instead of becoming 
more as is feared by some; instead of becoming serious at very 
high speeds, it would become microscopic in its effect. What has 
been said in the foregoing with respect to geared motors is equally 
true of the gearless when mounted concentric with the axle so far 
as variations in the counter E. M. F. are coneerned. 

To place the motors at a distance from the axle, and transmit 
the motion by means of connecting rods, would mean to introduce 
a considerable amount of complication to overcome a difficulty 
that does not exist, and as will be seen from what follows it would 
be an unfortunate move, since the remedy would bring with it de- 
fects vastly more serious than those it is supposed to overcome. 

In the concentric gearless motor, the rotation of the pins within 
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the holes in the ends of the connecting links is practically zero, 
hence there is no wear, and no danger of cutting and sticking, and 
the attendant possibility of twisting the pins off. With the motor 
at one side of the axle the case* would be very different; the arma- 
ture shaft would have to be provided with a crank and crank pin, 
and another pin would have to be placed upon the wheel. Both 
these pins would revolve within the holes in the ends of the con- 
necting rods, and with a velocity equal to that of the car wheels. 
The pressure upon these pins would be very great, and the tendency 
to cut in proportion thereto. Unless very perfect means were pro- 
vided to keep out the grit with which every part of the running 
gear is sure to be covered, there would be no end of trouble. The 
case would not be any worse than it is on steam locomotives, but 
everyone familiar with these knows that the crank pins are the 
most delicate part of the whole structure; they are not used because 
they are supposed to add to the durability of the machine, but be- 
cause they are indispensable, and therefore are regarded in the 
light of a necessary evil. To introduce into the construction of 
an electric locomotive a weak feature of the steam machine, which 
in the latter is only used because it cannot be dispensed with, is 
certainly not wise engineering. If a rotary steam engine could be 
made it would be attached directly to the axle, provided its. velocity 
could be reduced sufficiently to make such an application possible. 

The assumption that the crank and connecting-rod construction 
would remove the difficulty arising from the swinging out of line 
of the armature and the axle is without foundation, for no matter 
where the motor is placed—for it is spring supported—it will not 
remain in line, and by getting out of line it will cause more trouble’ 
when not mounted concentric with the axle. The reason for this 
is that the crank pins would be thrown owt of line, and although 
the connecting rods could twist enough to conform to the ever- 
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changing position, they could only do so by an increase of pres- 
sure at the ends of the pins, hence, a greater liability to cut. With the 
motor mounted concentric with the axle an increase of pressure at the 
ends of the pins would not be a serious matter even if it amounted 
to several thousand pounds, since there is practically no rotation 
or sliding upon each other of the surfaces upon which the pressure 
acts, but with the cranks and connecting rods the conditions would 
be very different, and a slight increase in pressure at the ends of 
the pins might result in an amount of cutting that would render 
necessary very frequent renewals of the brasses, just as is the case 
with locomotives. It will thus be seen that the defect which it is 
proposed to remove is of littlhe more than imaginary importance, 
while the means resorted to to effect the removal would introduce 
serious weakness. 

There are some engineers who fear that if the motors are con- 
nected with the axles independently of each other they will not 
all revolve at the same speed. This impression has been created by 
the fact that it is not uncommon for one of the axlesof atrolleycar to 
spin around at a high velocity, while the other one remains at rest. 
Such an action can only occur when the series-parallel system of 
controlling the motors is used, and it is by no means certain that 
this is the best for heavy duty, but even with this it can only happen 
when tthe motors are connected in series, in the act of starting, and 
under the conditions prevalent on trolley roads. If a car is ona 
grade, and the wheels of one of the axles rest upon a portion of 
the track that is covered with sufficiently slippery mud, they will 
slide upon the rails and the other axle will remain still, because the 
velocity of the rotating motor will cut down the current to a point 
where it will not be able to develop a torque in the idle motor 
great enough to move the car. This would not be at all likely to 
occur on a road where the rails are as clean as on the general run 








of steam roads, for in such a case the effort required to make the 
wheels slide upon the most slippery part of the track would be 
suftticient to set the train in motion at a slow velocity, hence, the 
idle motor would at once begin to revolve, and in so doing would 
cause the wheels of the axle upon which the other motor was 
mounted to pass upon a part of the track where the resistance to 
slipping would be greater; then both motors would exert an effort 
to move the train. There might be a small amount of slipping in 
the act of starting, but it certainly would be no more than is com- 
mon with steam locomotives, specially when the engineer is inex- 
perienced, and opens the throttle-valve too fast. Whether one or 
all the axles slip in the act of starting can make nb particular dif- 
ference, therefore nothing can be gained by connecting all the 
wheels, mechanically, and quite considerable would be lost, as the 
connection would introduce defects that it is desirable to avoid. 
This can be well illustrated by means of Fig. 5, which shows the 
ordinary side rods used on steam locomotives, and which are ad- 
vocated by those who regard the latter as the proper model for 
electric designers to pattern after. As will be seen from this dia- 
gram, if one axle drops into a depression in the rails, the distance 
between the centres of the two axles will be increased, unless the 
bearings are arranged to move in circular paths. If the distance 
between the centres is increased, the length of the side bar will not 
be sufficient, and to compensate for the difference it will be neces- 
sary to allow an amount of play at some point equal to the varia- 
tion in the distance between the centres. This is accomplished in 
locomotives by allowing a certain amount of slack in all the joints, 
but this of itself only serves to increase the wear on the sliding 





surfaces, first, because they are thereby subject to a certain amount 
of pounding, and second, because it increases the facility with 
which mud and grit can find its way into the bearings. Even if on 
this account the wear were not increased, the use of side rods 
would not be desirable, as it would introduce the objectionable 
crank pins. 

It is advisable to adopt in electrical designs all the good features 
of steam construction, but it certainly is not wise to use those 
that are weak points in the Jatter, and are only used because they . 
are unavoidable, specially when there is no valid excuse for adopt- 
ing such a course. 

Ii the assumed objectionable features of the designs in which 
the motors are connected with the axles by means of gearing, or 
are mounted concentric therewith, are imaginary, it is not proper 
to depart from this construction. If the means that are suggested 
for overcoming these imaginary defects are of themselves pos- 
sessed of far greater weakness than those they are intended to 
remedy, their adoption would be anything but proper. If the 
single reduction and gearless types are the best, there is no valid 
reason why the motors should not be placed upon the trucks of 
a car, since there is all the space therein required for the purpose 
with either type of construction. Not only is there no objection 
to following such a course, but it is the most advisable, as thereby 
the dead weight would be reduced, from the fact that the weight 
of the car could be used to give the necessary traction, whereas 
in a separate locomotive additional weight would have to be pro- 
vided. For these reasons, in the opinion of the writer, motor cars 
will be found to be the most desirable for all purposes, the num- 
ber of motors being two or four, acording itto the amount of work 
required of them. 

For the elevated roads. two motors should be sufficient, and as 
the maximum speed between stations would not be much greater 
than is obtained on numerous suburban trolley roads, the single 
reduction type ought to be able to meet the requirements. It has 
been purposed to use motors on all the cars of a train, but it does 
not appear to the writer that such a plan would be desirable, ow- 
ing to the fact that, no matter how reliable the motors may be, the 
greater the number the greater the liability of some one getting 
out of order. If there were any difficulty in obtaining sufficient 
power from two or four motors, the use of a greater number would 
be advisable, but there is no such difficulty, therefore no justifica- 
tion for such a procedure. 








Electric Heaters in Banks. 


It is interesting to note that several large banking firms at Frank- 
fort, Germany, are making extensive use of electric heaters through- 
out their vaults and strong rooms. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Determining the Number of Turns on Dynamo Magnets. CAMICHEL. 
L’Eclairage Elec., July 10.—A brief description of a method of finding the 
number of turns of wire on a dynamo magnet without unwinding it. With 
a machine of the Manchester type the two magnet windings are discon- 
nected and acurrent is passed throug! one of them; the armature is re- 
moved and replaced with iron, so as to diminish as much as possible the 
loss of magnetic flux ; over the second coil a fine wire is wound uniformly, 
and is connected in series, but in the opposite direction, with that magnet 
winding and in circuit with a ballistic galvanometer; if the number of 
turns is the same in both no deflection will be produced in the galvan- 
ometer ; the hysteresis has no effect on the result ; the method 1s very sen- 
sitive provided care is taken to diminish the magnetic leakage. Fewer 
number of turns may also be used for the auxiliary coil, but the method 
then becomes complicated, requiring two galvanometers and two observ- 
ers; the equation for calculating the result in this case is given. (For 
shunt magnets the number of turns required by the first method would be 
very great; in that case a method suggests itself in which a convenient 
number of turns is used and connected first in opposition and then in the 
same direction, in series with the main coil; from the two observations it 
is possible to calculate the number of turns provided the galvanometer de- 
flections may be depended onas being proportionai.) 
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Armature and Commutator Insulation, BAXTER. Amer. Mach., July 
22.—An illustrated article of a practical nature, forming one of his series in 
that journal. 


LIGHTS AND LIGHTING. 


Street Lighting. Lond. //ec., July 16.—A reprint, in full, of the three 
Municipal Association papers which were noticed inthe Digest last week ; 
they are followed by the discussion. 


Arc Lamps. RicuarD. L'£clairage Elec., July 3.—A continuation of 
his serial in which he gives descriptions of a large number of arc lamps, 
taken from patent specifications. 


Alternating Arc Lamps with Condensers. CLAUDE. Liec, Eng., July 
22.—A reprint, in abstract, of the article noticed in the Digest, July 3 
and 24. 

POWER. 


Motors in Berlin.—Lond. £/ec., July 16.—A brief abstract of some stat- 
istics. The total number of motors connected is 1698, aggregating 6,110 
horse-power ; of these 372 of 1379 horse-power work ‘ presses ;” 333, of 
1960 horse-power are tor elevators ; 226 of 177 horse-power for ventilators ; 
186, of 645 horse-power for machine tools ; 77 of 311 horse-power for wood- 
working machines and the remaining ones for other purposes. 


Governing Alternators in Parallel. ULynpvon. Elec. Eng., July 22.— 
Referring to a recent statement by Woodbridge in that journal, to the 
effect that ideal governing could be obtained by having a single governor 
controlling a set of engines and turbines, each of which drives one of a 
set of alternators in parallel, the present writer states that this could 
only be true if the mechanical efficiencies of the engines were equal, but 
this is not the case, as this ratio varies considerably, and therefore the 
method suggested will hardly give the desired result. 


TRACTION. 


Calculation of Trolley Linesand Their Supports. Rascu. Elek. Zeit., 
July 8 and 15.—A long article of a mathematical nature developing com- 
paratively simple formulas for calculating the strains and stresses in the 
suspended wire and in its supports; most of the formulas and deductions 
from them appear to be of asimple and practical nature; the effect of 
temperature is also considered and tables of figures for various conditions 
are given. He believes that the additional strain on the wire produced by 
snow and ice is generally assumed to be much greater than it really is; he 
makes a calculation showing that an increase of 6 per cent. is sufficient in 
the calculations (in this, however, he assumes only the weight of the snow 
which can rest on the wire and does not appear to consider the much 
greater weight of the sleet which often completely surrounds the wire and 
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sure and the strain on curves are also considered. 
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In the concluding%part 
methods are given for calculating wind stresses, poles, etc. 


Electric Omnibus.—Elek. Zeit., July 8.—A note stating that the new 
omnibus company in Berlin is about to experiment with an electrically 
driven omnibus; it is to be of the usual size, with room for passengers on 
the top; the accumulators are to be recharged after every two trips; a 
Saving is expected, as at present it requires ten horses to run an omnibus a 
whole day. 


Accumulator Line in Paris.—Elek. Zeit., July 8.—An abstract from the 
article which was noticed in the Digest, May 22 and June 26. 


Monorail System.—Lond. Eng’ing, July 9.—A continuation of the illus- 
trated description of this system, as exhibited at the Brussels exhibition. 


Lachmann Conduit System.—Elec. E-ng., July 22.—A reprint of the article 


noticed in the Digest, July 17. 


/lorseless Carriage.—Amer. Mach., July 15.—Two illustrations belonging 
to the article in the issue of the previous week, noticed in the Digest, 


July 17. 


Equilibrium System of Feeding Electric Railroads. SraGNoLetri. L£/'ty, 
July 21.—A reprint of the paper noticed in the Digest, June 12. 
INSTALLATIONS, SYSTEMS AND APPLIANCES. 
Prepayment Meters. Couzens. Lond. Z£lec. Rev. and Eikec. Eng., July 


16.—A reprint of a Municipal Association paper. He calls attention to the. 
importance of supplying the poorer districts trom central stations and 
claims that the prepayment meter is the best solution of this problem ; the 
wiring, which is done at the expense of the company, would be paid for by 
the payments made to the meter; such consumers have a small number of 
lamps but burn them fora long time; the idea of prepayment meters has 
been used by the gas companies and has been a great success; one gas 
company alone in London has over 150,000 such consumers on their books 
and many thousands are ready to be joined up. Such a meter, to be suc- 
cessful, must be cheap, that is, about $38 or $10; it must be simple and reli- 
able and should be made to store up several pennies’ worth; it ought to be 
fairly accurate, though an error of a few percent. is better than a high price 
and absolute accuracy ; such a meter supplies a certain amount of current 
after a certain coin has been placed into it; he then describes with illus- 
trations the Ellis and Atherton meter, which he considers the most prom. 
ising. 

Electrical Equipment of the‘ Fuji." Grove. Lond. Zlec. Eng., July 16.— 
A reprint of a recent paper giving a description accompanied by a num- 
ber of illustrations, of the electrical installations on this Japanese war- 
ship. 

Electric Lighting in Brussels. Pierarp. L'£ilec., July 17.—A brief 
description, with load curves, of the operation of this central station. 


Paris.—L’ Eclairage Elec., July 10.—Some data for the operation of the 
station in Paris on the left bank of the Seine. 





Storage Battery Engineering Practice. AvpLeToN. L£lec. Eng., July 
22.—In a continuation of his long serial he points out the advantages to 
central stations of installing batteriesin large office buildings and charging 
them during the light load hours, instead of connecting those buildings di- 
rectly to the mains; (the advantages of this system are well recognized 
and have frequently been given before); the additional voltage is either 
obtained from a booster installed with the battery, or by means of an extra 
wire from the central station; during the charging the consumer’s cir- 
cuit is connected directly with the central station mains, so as to avoid 
complications caused by the need of regulating the voltage ; in several such 
cases thecentral station takes entire care of the baftery and places the meter 
between the battery and the lighting circuit, thus charging only for the 
current actually consumed ; tue author believes that this system will soon 
be used to a large extent. 


Testing of Automatic Circuit Breakers. CLARK and MACMULLEN. 
Elec. Eng., July 22.—In the second portion (see Jigest, last 
week) results of the tests of a breaker with a_ carbon 

and one with a mercury contact are given; no general 
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conclusions from these tests are drawn, but it appears that as a rule the 
current goes to very nearly the amount for which it is set ; the comparison 
of the two forms seems to show that the carbon contact breaker is the 
better for general use, as the mercury in the other is apt to cause trouble 
and a jar is apt to raise the contact point; they show that the circuit 
breakers have quite a high resistance and consume quite a little energy. 


Shoreditch Refuse Destructor Plant.—Elec. Eng., July 22.—A reprint, 
in abstract, with some of the illustrations of the description of this plant 
which was noticed in the Digest, July 17. 


WIRES, WIRING AND CONDUITS. 


Calculation of Wires for Three-Phase Systems. Szaviro. Elek. Zeit., 
July 8.—A brief criticism of the article by Cahen, an abstract of which was 
given in THe ELecrricaL Wor LD, July 10, p. 38. He claims that it can be 
easily shown that the deductions made therein are based on an error. 
When the circuits are unequally loaded an unequal phase shifting is pro- 
duced, and the three lines im Cahen's graphical drawing will then no longer 
make an angle of 120 degrees with each other; the conclusions based on 
this incorrect assumption are therefore also wrong. The calculation of the 
current and of the loss of voltage in the neutral wire of the star system 
is also wrong, as it is based on a wrongly constructed diagram ; exact cal- 
culations of the relations when the three branches are loaded unequally, 
lead to interesting results which do not agree with those of Cahen; as, for 
instance, when two phases are equally loaded, that is are operating through 
equal resistances, and the third as a different load, then there will be two 
different currents in the first two phases and there will be differences of 
several per cent. in the voltage; even when the two phases are equally 
loaded and the third has no load at all, quite appreciable differences in the 
voltages in these two phases may arise ; but these extreme cases are rare 
in practice and the circuits admit of good regulation ; the star system with- 
out a neutral wire is the only one which should not be used. 


Rules and Regulations.—Lond. Z£ilec. and Elec. Eng., July 16.—A reprint 
in full of the Government report on high voltage plants, which was noticed 
in the Digest, last week; it is discussed editorially in both of the journals, 
and is accompanied by an appendix giving data concerning 14 fatal shocks. 


Interior Conduits.—Elec. Eng., July 22.—An. anonymous article favoring 
insulated conduits, and calling attention to what is thought to be an incon- 
sistency in the Inspectors’ rules calling ‘for certain kinds of insulation in 
interior conduits. ; 


ELECTRO-PHYSICS AND MAGNETISM. 


Capillary Reactions. Nernst. Zeit. f. Electrochemie, July 5.—A reprint 
of ashort paper read before the Electrochemical Society. He gives his 
formula and describes experiments which tend to show that his explana- 
tion, namely that the capillary tension of mercury depends on the concen- 
tration of the mercury ions, is correct. 


Refractive Index of Water and Alcohol. Corr. Lond. Elec. Rev., July 
16; a brief editorial abstract of a paper fromthe Wied. Ann., 57, p. 200 and 
translated in Zech. Vuart., 4, p. 50.—He investigated the subject of the 
refractive indices of these substances‘tor electric waves, to see if they are 
the same for very short as for long ones. 


Electromagnetic Wave Form in Sellenite. Ricut. Lond. £éec., July 16; 
abstracted from the MWuovo Cimento, May.—A brief description of his 
experiments. 


Oscillations by Resonance. PL LancKk. L’Eclairage Elec., July 10.—A long 
abstract of the article noticed in the Digest, July 10. 


Multiple Resonance. Decomspre. L'£clairage Elec., July 3.—A reprint 
of the article which was noticed in the Digest, June 19. 


Relations Between Electric Absorption and Chemical Constitution. 
Druve. L'£Eclairage £lec., July 3; translated, in abstract, from the Wied. 
Ann., 60, p. 500.—He describes experiments with waves whose length in 
air is 75 cm. 

Electrification of Air, Water,Vapor and Other Gases. Ketvin. Lond. 
Elec., July 16.—An abstract of his Royal Society paper. It gives the re- 
sults of his lengthy researches, in which three methods of observation 
were used. 


Réntgen Rays. Witkins. Lond. £iec., July 16.—A communication call- 
ing attention toa previous one (see Digest, Feb. 27), and stating that in 
Prot. Elihu Themson's recent speculations regarding Réntgen rays there 
is a positive corroboration of the speculations of the present writer, who 
claims priority of publication of several months. 


Colors Produced in Salts by Cathode Rays. Gouvstein. L'£Eclatrage 
Elec., July 3.—A translation, in abstract, of the article which was noticed 
in the Digest, May 22. 


Nickel Steels. GuiLtLauMeE. L'£clairage Elec., July 10.—An abstract of 
a French Physical Society paper describing various properties of these al- 
loys and among them the magnetic properties, with special reference to 
the effect of heat ; also the permanence of the properties. This is followed 








by an abstract of a paper by Van AUBEL, giving the specific resistance and 
temperature coefficient of ‘‘ rheostene,” which is a nickel steel. 





Réntgen Rays. Rénrcen. Elec. Eng., July 22, Elec. Rev. and Li'ty, 
July 21, and Sc. Amer., July 24.—A very brief abstract of a recent com- 
munication before the Royal Academy of Sciences, taken from the Lond. 
Lancet. In passing through air he states that they traverse in every direc- 
tion ; if the human eyes could perceive such rays, their appearance would 
be like that of a candle in a room filled with smoke. He has invented an 
apparatus for measuring their intensity, but it is not described in the ab- 
stract ; with this he succeeded in ascertaining that the intensity of the rays 
is influenced : ‘‘By the course of the primary current ; by the interposition 
of a Tesla transformer ; by the rarification of the air in the tube; and by 
some other agencies not yet known.” He concludes: That the rays issuing 
from a discharging apparatus consist of a mixture of rays of different ab- 
sorbability and intensity ; that the combination principally depends on the 
course of the discharging current; that the absorption of the rays varies 
according to the absorbing medium ; and that as the X rays are produced 
by the cathode rays, and have similar fluorescent, photographic and elec- 
trical qualities ; it is very probable that they are both phenomena of the 
same nature. 


Réntgen and Other Rays. Precur. Elec. Eng., July 22.—A reprint of 
the abstract noticed in the Digest, July 17. 


Luminescence. ARNOLD. Elec. Eng., July 22.—A reprint of the abstract 
noticed in the Digest, July 17. 


Electrocapillary Phenomena. Harris. Elec. Eng., July 22.—An illus- 
trated description of the following experiment: A U-shaped tube has a 
platinum terminal sealed through it at the bend and has sufficient mercury 
at this bend to seal off both thelimbs; into one limbis then poured a strong 
solution of ammonia chloride, into which dips the other electrode; a cur- 
rent is then passed from one electrode to the other, the mercury being 
negative ; an amalgam will be formed; the curious feature is that during 
the passage of the current the liquid in one limb will be transmitted 
through the mercury and will rise in the other limb, which contained no 
liquid whatsoever at the start; it even rises to a higher level than in the 
first tube, showing that the transmission is not due to hydrostatic pressure; 
the solution in the limb through which the current passed gave an acid 
reaction after the experiment, while the transferred liquid gave an alkaline 
reaction. 

ELECTRO-CHEMISTRY AND BATTERIES. 


Electrolysis of Alkaline Chlorides. Hurtin. Electrochem. Zeit., July.—A 
long article in which he describes his researches with both the wet and the 
fusion process, more particularly the latter, with which he has apparently 
made very extended researches. This process, in which the chlorides are 
electrolyzed in a fused condition, he considers the best solution of the 
problem, especially where water power can be used; it overcomes the di{ffi- 
culties connected with secondary reactions, diaphragms, etc., and the same 
apparatus and electrodes have a capacity 20 to 30 times as great; in this, 
metallic sodium is produced, which is afterwards converted into concen- 
trated and pure soda; he has succeeded in constructing a commercial ap- 
paratus which is durable and can be used for a continuous process ; the 
anode is of carbon and the cathode of molten lead, with which the sodium 
forms an alloy.; (it appears to be nearly the same process as that suggested 
some time ago by Vautin) ; he has succeeded in overcoming all the practi- 
cal difficulties encountered, particularly that owing to the periodic inter- 
ruptions of the current ; it seems that the sodium is not dissolved continu- 
ously by the lead; for the crucible he uses the same material as that of 
which the small Paris crucibles are made, that is, a refractory earth ; the 
sodium is apt to be deposited in the form of globules ; most of the difficul- 
ties are overcome by electrolyzing a certain mixture of chlorate of sodium 
and chloride of lead ; for continuous action the amount of lead chloride, 
which must be small, must remain constant ; to form this material in the 
proper amounts he inserts in the electrodes an additional crucible contain- 
ing electrodes of carbon and lead; a shunt current is passed through this, 
the lead being made the anode, thereby forming lead chloride, which then 
passes into the electrolyte. Each crucible requires about seven volts; the 
best current density is 7500 amperes per square meter, which is 25 times as 
great as that used in the wet process; the current in the shunt circuit for 
forming lead chloride is about 12 per cent. of the rest ; for one-hp hour he 
obtained 81 grams of chlorine and 54 of metallic sodium, which corresponds 
per horse power and per day, including interruptions of about an hour, to 
1850 grams of chlorine gas and 1240 of sodium, which forms 2350 grams of 
soda of 72 degrees and 5100 grams of chloride of calcium of about 110 
degrees; the alloy contains about 23 to 25 per cent. of sodium; 
the soda is formed by immersing the alloy in water, by which a 
concentration of 750 to 800 grams of soda per liter, correspond- 
ing to 40 degrees, is produced; there is not a trace of lead 
in that soda and it is free from chlorides, sulphates and sulphides, as also 
silica and other impurities ; the loss of lead is less than half a per cent. 
and of chlorine 4 per cent.; the process is also applicable to potassium. 
The process is in use at a paper factory in Modane, France, and all the de- 
tails are claimed to have been worked out. The sodium alloy can be used 
for numerous other purposes; ata red heat inair the lead is peroxidized 
anda sodium plumbate is formed; in water this formsa peroxide of lead, 
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and is a very cheap process for making this material ; another application 
is for the formation of electrodes for accumulators ; the alloy is cast into 
the grid, an alloy of 18 per cent. of sodium being used ; the dissolution of 
the sodium in water is so rapid as to destroy the consistency of the lead, 
and to prevent this he uses a 20 per cent. solution of sodium nitrate instead 
of water ; large quantities of ammonia can thus be obtained ; in general 
this alloy can be used as a substitute for sodium in all chemical reactions 
in which the lead is inert,as in the production of aniline colors, for in- 
stance ; similar alloys can be obtained with zinc or tin, the latter being of 
use in making bronze powders. He then describes the wet process, point- 
ing out the irrational features, and concluding that the proper way is to 
remove the soda from the electrode as soon as it is formed; this is par- 
tially accomplished by the mercury method, but his process is to use 
porous electrodes and to remove the soda formed on one side by filtration 
through the electrode itself, using a porous carbon and a small amount of 
hydraulic pressure, the electrode forming one of the walls of the vessel ; 
the rapidity of the filtration must bein exact proportion to the electro- 
lytic action ; suitable carbons for this purpose are now made; he used a 
current density of 4 amperes per sq. dem. and 4.3 volts; the porous cathode 
can be used several months, the pores being cleaned weekly ; the mean out- 
put of soda and chlorineis about 82 to 85 per cent.; it is recommended to 
have some of the salt solution pass out with the soda; the solution contains 
13 per cent. of the hydrate of sodium without a trace of the hyperchlorite. 

#Ptie same principle can be used in other electrolytic processes in which the 
success depends on removing the formed products at once. 


Preparation and Properties of Percarbonate of Potassium. MULLER. 
L'Eclairage Elec., July 10.—A long abstract of the article by Hansen, 
noticed in the Digest, May 22, and that by Hansen and Constam, noticed 
inthe Digest, Oct. 31. 


Electrolysis in Sugar Factories. SCHOLLMEYER. Fleklrochem. Zeit., 
July.—A long article, in which he gives the results of further researches 
with his well-known process, referring more particularly to the experi- 
ences made during the past season. The principal result was that under 
certain circumstances the liquors so treated are very easily filtered ; this 
seems to have been one of the difficulties; it is preferable to mix with the 
liquor, before electrolysis, a certain percentage of lime; this percentage 
was reduced to a smaller and smaller amount, and finally down to 1.2 per 
cent., thus involving a saving of 50 percent. Results of comparative tests 
with 2.4 per cent. of lime without electrolysis and 0.25 per cent. with elec- 
trolysis are given; the purification with the former after three saturations 
was increased 4.5 per cent. and with the latter with one saturation 3.5 per 
cent., that after the third saturation not being determined ; the purifica- 
tion is therefore much greater in the electrical process ; the results ob- 
tained in Vienna are also given, and arestill better, showing that the process 
must be recognized as a good one. He discusses the recovery of the sugar 
from the remaining liquor and slime, giving the results of a number of ex- 
periments ; it appears that 43 per cent. of the 9.7 per cent. of sugar in this 
liquor can be recovered ; the remaining materials form an excellent fertil- 
izer. In conclusion he states that the experiments during the past season 
have given very satisfactory results ; with five volts, 0.05 ampere hours are 
required for one liter of the liquor; the amount of lime required is reduced 
50 per cent., and the liquors are eas'ly filtered and have a purity equal to 
those in which from eight to ten times the amount of lime was used, to- 
gether with three saturations. 


Reduction of Metals from Their Ores. 
Llek., June 15.—A brief description taken from a recent patent. 
cess is for obtaining the heavy metals from the ores, as for instance in 
combination with sulphur, in a place where coal is expensive but water 
power cheap. The pulverized ore is treated with chlorine gas; the salts 
formed are then electrolyzed, the volatile parts being absorbed in water 
or otherwise and then electrolyzed ; the chlorine generated by electrolysis 
is used again in the first part of the process. 


Zeit. 
The pro- 
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Arsenic and the Noble Metals.—Zeit. f. Elektrochemie, June 20.—A note 
stating that Westmann obtains both arsenic and the metal, from the com- 
bined ores; in the electric furnace, an illustration of which is given, the 
lower electrode is tused lead ; the arsenic is led off as a vapor from the top 
of the furnace and the metals are deposited onto the molten lead; the sul- 
phide of iron is removed as slag. 


Gold Recovery. CowpeER-CoLes process. Lond. Zivec. Rev., July 16.— 
The principal feature lies in the aluminum electrode, which is claimed to 
overcome the above difficulties in the recovery of gold from weak cyanide 
solutions ; the principal advantage over lead, as used by Siemens and 
Halske, is that the deposit of gold is easily stripped or wiped from the 
cathodes ; it is therefore not only pure but enables daily returns of the 


gold to be made. 
Aluminium. MINeET’s process. Llehtrochem. Zeit., July.—A brief de- 
scription trom the French, of his process which is used at St. Michel. 
Deposition of Iron.—Elektrochem. Zeit., July.—A collection of a number 
of receipts. 
Calcium Carbide and Phosphorus. 


JouGpRaAin. Zeit. f. Elektrochemie, 


June 20.—A brief abstract from a French chemical journal in which he 
shows that the production of-phosphorus can be easily combined with the 
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production of calcium carbide by mixing with thg material in the furnac 
which must be enclosed, some tri-basic calcium phosphate with an excess 
of carbon powder; the phosphorus will then be condensed from the 
escaping gases ; the output is said to be 80 per cent. of the theoretical. 


Electric Furnaces. PrLEGER. Zeit. f. Elektrochemie, July 5.—A reprint 
of a short paper read before the Electro-Chemical Society. The first part 
is only of local interest and concerns the lack of water power in Germany ; 
in the latter part he recommends that the furnaces be made enclosed, in 
order that the action ot the gases may be utilized and that distillations 
may be made; he thinks that the vaporized ltme plays an important part 
in the formation of the calcium carbide ; in spite of the fact that this ma- 
terial becomes very fluid in the furnace it cannot be drawn out, and for 
this reason the material is made in the form of blocks. He suggests the 
introduction of gases into the furnace through the upper carbon, which is 
made hollow ; in this way he has distilled a number of the metals in the 
vapor of hydrogen and obtained products which he is inclined to believe 
are hydrides. 


Electric Furnaces. ViEBMANN. Zeit. f. Elektrochemie, July 5.—A reprint 
of a paper read before the German Electro-Chemical Society. He gives an 
illustrated description of a distilling furnace which is in use in Frankfort 
and has shown itself to be very satisfactory. With a mixture of calcium 
phosphate, carbon and sand, or kaolin, he distilled phosphorus avhich was 
very pure, and it is claimed that 86 per cent. was recovered ; the new phos- 
phorus factory at Wedensfield, in England, in which the electrical process 
of Readman and Parker is used, is said to manufacture more phosphorus 
than all the other factories in the world combined. In the discussion Borch- 
ers stated that a much lower temperature than that in the furnace is 
sufficient for this reaction ; Liebmann replied that the high temperature is 
necessary in carrying out the process on a commercial scale and for obtain- 
ing such a high percentage. 


Quantitative Determination of Nitric Acid. Utscn. Zeit. 7. Elektro- 
chemie, June 20.—A description of a method; the cathode is a copper wire 
and the anode one of platinum; the nitric acid is under certain circum- 
stances converted completely into ammonia, the amount of which is then 
easily determined by titration; in simplicity and rapidity this method is 
claimed to be much better than the others, but there are a number of sub- 
stances which interfere, thus limiting the application considerably. 


Quantitative Electrolysis of the Heavy Metals. Wotman. Zeit. f. Elek- 
trochemie, June 20.—A long article describing a number of methods for de- 
termining the quantities of metals in various solutions, and also methods 
for separating the metals. His conciusions are that there are now a num- 
ber of excellent processes which are not inferior to the chemical processes; 
but there are certain conditions under which the rapid chemical methods 
are preferable ; as, for instance, with iron and manganese ; the separation 
of the metals is limited, although there are several satisfactory methods 
under certain conditions. 


Chemical Analysis by Electrolysis, ArtTuH. L'Eclairage Elec., July 3.— 
The beginning of an article in which he gives a summary of the progress 
in this direction; to succeed with such analysis requires that great care be 
taken to do the work under the proper conditions. He begins with the 
analysis of lead, and describes a number of processes. 


Analysis of Bronzes and Srasses. Houivarv. L’£clairage Elec. and 
L' Elec., July 10.—A reprint of an Academy note describing new processes 
for an easy and exact electrolytic analysis of copper, tin, zinc, etc., com- 
pounds, 


Phase Shifting Produced by a Polarizer. Mavacout. L'Eclairage Elec., 
July 10.—The conclusion of his article (see Digest, last week); it is prob- 
ably the same article which was noticed inthe Diges/, June 12, where it 
was Stated that the results are probably polemical. His conclusions are 
that there is no doubt that a difference of phase exists between the current 
and the voltage at the terminals of the polarizer ; that his experiments lead 
to contrary results to those obtained by P-ukert, and that when the same 
method was used under more favorable conditions measurable differences 
were obtained ; that some of the views of Dobrowolsky were not correct; 
and that the theory of alternating-current electrolysis, which the present 
author published some years ago, is confirmed by these experiments. 


Depolarization of Platinum and Mercury Electrodes. M&tyer and 
Kiein.—L' £clairage “lec., July 10.—The conclusions arrived at from a large 
number of experiments; (see also Digest, June 12). The surface of the 
polarized electrode, when small with respect to the other, has no influence 
on the depolarization; the rapidity of depolarization decreases when 
the duration of the polarization increases ; when a salt is added whose acid 
and metal are the same as those of the electrolyte and electrodes, the 
rapidity of depolarization increases at the cathode; it is also less for 
platinum than for mercury in the same electrolyte, with some restrictions, 
as with alkalies, with which it is about the same ; the polarization disap- 
pears more slowly at the anode than at the cathode. 


Report of the Meeting of the German Electrochemical Soctety.—Zeit. f. 


Elektrochemie, July 5.—The whole of this issue is devoted 
to a verbatim report of the first day's proceedings, in- 
cluding the papers read; a brief abstract of these proceedings 
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was referred to in the Digest last week. After the intro- 
ductory speeches: a paper was read by Linpe describing his ap- 
paratus for manufacturing liquid air and discussing the theory; an 
illustration of the apparatus is given ; it was operated by a small electric 
motor ; with 3 horse-power he obtains more than a liter of the liquefied air 
per hour. The next paper was by the president, OstwaLp, on Scientific 
and Technical Education ; it referred chieflyto the subject of chemical 
education in Germany; it was discussed at considerable length, but the 
matter seems to be chiefly of local interest. The other papers are noticed 
under their respective headings. 





Maintenance of the Callaud Battery. Davis. Teleg. Age, July 16.—A 
short article describing the maintenance of these batteries in telegraph 
Stations. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Measurement of Inductance with the Secohmmeter. ALLEN. Lond. £iec., 
July 16.—For some time Ayrton suspected that the secohmmeter as now 
constructed contained some serious defect which destroyed confidence in 
this convenient method of measuring inductance ; the nature of this defect 
has now been discovered and is described in the present article, where a 
comparison is also given between this method and the one by Rayleigh. 
The fault avas found to lie in the frictional electricity which was generated 
by the brushes on the spaces between the commutator pieces, which were 
filled with ebonite; this was removed acd an insulated metal piece, sepa- 
rated by air gaps, was inserted instead, the result being a great improve- 
ment in the working of the instrument. Tests made with it are described; 
the same measurement was also made by the Rayleigh method, in which 
many difficulties were encountered ; the latter method is shown to take 
much more time than the secohmmeter method. He suggests that if the 
motor driving the secohmmeter were made ironclad, the magnetic effect 
on the galvanometer would be diminished; or a d’Arsonval galvanometer 
might be used. 


Current Curve Tracer. ABRAHAM. Lond. £iéec., July 16; abstracted 
from the /our. de Physique, July.—Instead of trying to make the inertia 
and the damping of the movable circuit negligible, he makes the deflec- 
tions depend on induced currents proportional to the inertia and the damp- 
ing respectively as well as the primary current; the arrangement is shown 
in the diagram ; the main circuit induces a current in the auxiliary circuit 
which in turn induces a current in series with the coil which itself isin a 
shunt from the main circuit; the apparatus is regulated by trial; very 
perfect records have been made with it. 


Measuring and Indicating Current Curves. Braun. L'£clairage Elec. 
July 10.—A longer abstract, with illustrations, of the article, a brief ab- 
stract of which was noticed in the Digest, April 17; a beam of cathoderays 
is used as the pointer which is deflected. 


Changing the Fundamental Units in Absolute Systems. BRYLINSKI. 
L’Eclairage Elec,, July 3.—A criticism of the recent article by Malagoli 
(see Digest, July 3). He approves of the substitution of quantity of energy 
for one of the units, but shows that the formulas for the other two, that 
is, quantity of electricity and quantity of magnetism, are incorrect; he 
deduces a certain factor and shows that thisis not equal to unity, as was 
assumed by that author; to base all other units on that system would re- 
quire the introduction of that factor and this would cause great complica- 
tion. 


Interrupters for Induction Coils. Marcor. L’£clairage Elec., July 10. 
—An abstract trom a Swiss paper describing two forms devised by him. 
The first consists of an open coil of copper wire secured at the top, the 
lower end dipping into mercury, the whole being enclosed ina bottle; 
when the current passes through it, the coil will shorten, thereby breaking 
the circuit; the proportions are determined experimentally to suit the in- 
duction coil ; the speed may be regulated by varying the number of active 
spares. The second method, giving more rapid interruptions, consists of a 
movable core and solenoid. He states that it is not necessary to use plati- 
num for such mercury interrupters, as copper answers equally well. 


Mercury Interrupter.—L'Eclairage Elec., July 3.—An illustrated de- 
scription of the one described in the Digest last week. 


Reichsanstalt, Enket. Lond. Ziec., July 16.—An abstract from a Ger- 
man journal of a recent discourse by Feussner on the methods and objects 
of that institution. The abstract describes briefly, with the aid of an illus- 
tration, one of the accumulators of the high potential battery which has been 
of great use; the volume of the call is about 60 cb.cm.; there are two lead 
grating covered with lead oxide; the jar is sealed, but has a vent for the 
escape of gases; each cell weighs 250 grams, and has a capacity of about 
one ampere hour. Some of the other instruments are very briefly re- 
ferred to. 

Electrolytic Condenser and Rectifier. PoiaK. L’£lec., July 10.—A re- 
print of his Academy note describing the apparatus for redressing alter- 
nating ‘currents, which was briefly described in the Digest, July 17, under 
‘* Rectifier.” 

Rheostat.—L’ Elec., July 10.—A brief tllustrated description of the Mueller 
1orm, in winch the resistance wire passes up and down parallel to the 
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diameter and over the surface of a short cylinder of large diameter, which 
is revolved around its axis, contact being made by springs touching each 
successive loop of the wire; one of the loops is stationary and has a sliding 
contact which may be adjusted for fractional parts. 


Measuring the Internal Resistance of Cells. Haacn. L’LElec., July 17.— 
A long abstract, with the diagram, of the article abstracted in the Digest, 
June 19. 


Thermo-Element for Temperature Measurements.—Zeit. fuer Elek., 
June 15.—An abstract of the Reichsanstalt report of Holborn and Wein, 
on the Le Chatelier element, consisting of platinum and platinum-rhodium. 


Measurement of Magnetic Fields and the Properties of Iron. ARMAGNAT. 
L’Eclairage Elec., July 3.—A continuation of his long serial on measuring 
instruments; the various different methods are described with the aid of 
illustrations. 





Method of Determining Magnetic Hysteresis Losses. _ FLEMING. Elec. 
Eng., July 22.—An abstract of the paper which was noticed inthe Digest, 
July 3. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Marconi System of Telegraphy.—Lond. Elec. Rev., July 16.—Illustrated 
descriptions giving further particulars of the apparatus. The transmitter 
is a Hertz oscillator, the spark being produced between two solid metallic 
balls, the intervening space between which is filled with vaseline; the 
larger the balls the greater the distance of transmission ; a parabolic re- 
flector may be used; when many obstacles intervene one of the balls is 
connected to earth ard the other to a plate suspended from a balloon or 
kite at a considerable distance above the ground. The receiver is a com- 
bination of the resonant oscillator of Hertz and the Branly coherer; the 
current being small a relay must be used; the second circuit also contains 
a small electric hammer for restoring the coherer to its non-conducting 
condition ; the powder is preferably a mixture of hard metallic filings with 
4 per cent. of silver filings, the silver electrodes at the ends being amalga- 
mated ; the tapping of the little hammer after each signal restores the co- 
herer to the non-conducting condition. 


Ancient Telegraphy. O'GORMAN. Lond. £iéec., July 16.—A brief note 
under this heading stating that in 1795 Francesco da Salva laid a cable of 
twenty-five wires with paper insulation, between Barcelona and a small 
town 13 km distant, each wire corresponding to one letter of the alphabet ; 
the desired wire was charged statically and at the far end attracted a 
light paper indicator representing that letter; the cable used was coated 
with pitch and laid under ground. 





Low Resistance Relay Experiments, Fry, THAYER and RyperR. TZeleg. 
Age, July 16.—A reprint of their report at the recent Telegraph Superin- 
tendents’ convention, describing their experiments and giving theresults; 
they conclude that it seems desirable to reduce the relay resistance to the 
lowest possible point commensurate with good service. 





Telegraph Relay. Lockwoop. Elec. Rev., July 21.—A continuation of 
the reprint of the paper noticed in the Digest, July 17. He describes a 
telegraph relay and its action; the paper is of a somewhat elementary 
character. 

MISCELLANEOUS. 


Soldering Iron.—Zeit. fuer Elek., June 15.—Anillustrated description of 
a form in which the arc is used, the two carbons being inclined to each 
other at a comparatively small angle in order to make the arc somewhat 
like a blow-pipe flame, without the action of magnets; it was found that at 
a certain angle and in certain relative positions such a flame could be pro- 
duced ; the two carbons are regulated from the handle end; the article is 
accompanied by a good illustration. 


Diamonds.—Zeit f. Elektrochemie, June 20.—A note stating that Mau- 
mene found microscopic diamonds in the residues of the calcium carbide 
after the formation of acetylene ; this claimed to prove the correctness of 
Borchers’ views on the crystallization of carbon. 


Excitation of Nerves. DaviLewsky. L’£clairage Elec., July 3.—An ab- 
stract of an Academy note in which he shows that he has succeeded in 
producing such excitation with an oscillating electric field. 


Brussels Exhibition.—Lond. £ng'ing, July 9.—In a continuation of the 
description of the exhibits, illustrated descriptions of some of the electrical 
exhibits are given. 


Meeting of German Electrical Engineers.—Lond. Elec. Eng., July 9.—A 
continuation of the report of this meeting; the papers are referred to only 
very briefly. The report is concluded in the issue of July 16, which is de- 
voted mainly to a description of some of the exhibits of the Leipsic ex- 
hibition. 

Municipal Electrical Association.—Lond. Lightning, June 15.—A con- 
tinuation of the reprint of the papers read at this convention. 





Opening Safes. SCHEIBLE, L£lec. Eng., July 22.—A short communica- 
tion calling attention to the fact that in every safe there is a part of the 
locking mechanism which is very easily removed if access is gotten to it, 
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and that such access may be very easily obtained through a small hole 
which can readily be made by means of the arc. 
Tower Clock.—Sc. Amer., July 24.—An illustrated description of the one 


in Grace Chapel, New York City, in which the hours and chimes are oper- 
ated electrically, the power being obtained with cores and solenoids. 





Book Reviews. 





CoIL AND CURRENT, OR THE TRIUMPHS OF ELECTRICITY. By Henry Frith 
and W. Stepney Rawson, M.I.C.E. 294 pages, with illustrations. 
London: Ward, Lock & Co. 

Many have been the attempts to bring before the vast multitude of non- 
technical seekers after knowledge a true and simple story which would 
make entirely clear to them the many so-called mysteries of electricity. 
Notwithstanding this fact the layman still speaks of the ‘‘ infancy of elec- 
tricity,” and. many a man who discourses wisely upon the plumbing, gas 
fitting and other modern conveniences included in the equipment of his 
residence will acknowledge himself utterly unable to solve the mysterious 
stopping of his front door electric bell call, the batteries of which probably 
need new zincs or some similar minor attention. 

Written in England by English authors, ‘‘ Coil and Current” treats 
primarily of English electricity. The method of treatment is certainly 
popular, perhaps a little too much so. In the attempt to make the story 
interesting the authors havé neglected to make it carry with it thorough 
exposition of the apparatus and effects mentioned, and in some instances 
the language rather borders on newspaper science. ‘‘ Electrical science is 
still in its infancy” the authors say on the 150th page, and judging from 
many of the illustrations and descriptions of the various electrical appa- 
ratus this statement seems to be warranted. Books of this kind are 
entertaining reading, but unquestionably they lack the real spirit which 
they are intended to embody if they do not include simple expositiors of 
fundamental electrical apparatus instead of dissertations on multipolar 
dynamos, load curves, etc. 


By William Bar- 
Philadelphia : 


THE PRACTICAL MANAGEMENT OF ENGINES AND BOILERS. 
net Le Van. 267 pages, 49 engravings, flexible leather. 
Philadelphia Book Company. 

It the compilation of this pocket book on steam apparatus the author 
has certainly shown his complete ability to intelligently place before the 
engineer, fireman and all who are connected with the operation and main- 
tenance of such appliances the underlying principles governing the work- 
ing of their apparatus, the care of which affords them a means of liveli- 
hood, but with which they are often sadly unfamiliar. The advisability of 
presenting such information as practically as possible seems to have been, 
thorougaly appreciated. Certainly a great deal embodied in this volume 
is commonplace, but to the man who must seek for himself many hereto- 
fore misty problems will find these very simply cleared away. A notable 
feature of this work is the practical simplicity of all explanations and the 
absence of mathematical expositions. The author may, perhaps, be criti- 
cised in the selection of examples for illustration and description, but alto- 
gether the book fulfills its purpose. 





A New Dry Battery. 





Within the past few years the so-called dry battery has come into very 
general use, owing to its compact and portable form and the entire ab- 
sence of any liquid. On this account it has superseded the well-known 
Leclanche type, in many cases, especially where there is any liability of 
spilling due to being transported or where, on account of extreme heat, 
there is arapid evaporation of the exciting fluid. The Fortosec dry bat- 
tery combines many new and excellent teatures which are worthy of at- 
tention. The cell consists of a glass jar, in which is placed a cylinder of 
zinc. Within the cylinder is a carbon rod, and the intervening space is 
filled with exciting paste. The use of the glass jar effectually prevents 
any leakage, renders the cell impervious to heat or cold and lengthens 
very materially its life, owing to the fact that the cell will hold its form, 
even when the zinc is entirely consumed. The jar is set in a heavy paste- 
board box, thus preventing any liability of breaking. The claims of long 
life, steady voltage, absence of local action and recuperation have been 
amply substantiated by the many severe tests made during the last three 
years. The cell, which is made in two sizes, is especially adapted for 
heavy open circuit work on telephones, phonographs, electric fans, fire 
alarm and protective service, etc. C. B. Sterling & Co., New York, are the 
sole United States agents. 


A Handsome Engine Room. 





It is a notable fact that in the early days of electrical engineering scant 
attention was paid to the arrangement of the machinery in an installation, 
it being put in haphazard, with no consideration for future growth. This 


was especially true in the case of isolated plants, where it was generally the 
custom to utilize a poorly lighted portion of the basement for the engine 
room, in which was to be found a heterogeneous collection of machinery. 
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The engines were belt connected to the dynamos, and the wiring from the 
generator to the crude switchboards either lay on the floor or else dangled 
from the ceiling in fantastic curves, being suspended at intervals by various 
home-made devices, often fearfully and wonderfully made. The marvel- 
ous development in the past ten years has wrought a complete change in 
this branch of engineering, and the huge office buildings of to-day scattered 
throughout the country contain engine rooms planned with the greatest 
care and equipped with the most improved machinery, operating with an 
economy equal nearly to that of the large central stations. The success of 
these plants is due to the perfection of speed regulation reached by the 
automatic high-speed engines and the improvements in construction and 
design of multipolar dynamos. 

One of the handsomest engine rooms in New York City is located in the 
basement of the Constable Building, situated at the corner of Fifth Avenue 
and Eighteenth street. The illustration, although showing the arrange- 
ment of the generating plant, can but faintly convey the beautiful appear- 
ance presented to the visitor on entering the basement. The room is 60 
feet by 80 feet, thus furnishing a great abundance of space, and the ma- 
chinery is so disposed as to provide easy means of reaching every part. 
The equipment consists of three 138 x12 Ball & Wood engines, each of 100- 
hp capacity, direct connected to three Siemens & Halske 50-kw generators 
running at 235 revolutions per minute. Two machines carry the average 
load, while a third is held in reserve. So smoothly and steadily do these 
engines run that scarcely a sound can be heard, and although they have 
been in operation for over two years, they have never given the slightest 
trouble and have never been under any extraordinary expense, 





View oF ENGINE Room. 


The switchboard, which contains the usual complement of illuminating 
dials, ammeters, voltmeters, switches, etc., is made of rose-pink Tennes- 
see marble enclosed in a solid bronze frame, which presents a most beauti- 
ful appearance. All the cables are run in ducts, one of which is shown in 
the foreground. These ducts also carry a return piping system. 

The hydraulic passenger elevators are supplied by three compound du- 
plex Blake pumps, and two additional pumps of the same make, but of 
smaller size, are held for use in case of fire. In addition are two boiler- 
feed pumps, which supply five Babcock & Wilcox boilers of 550-hp capa- 
city, located in another portion of the building. 

The floor of the engine room is laid in red tiles and the walls are set in 
white enamel tiles, making a most beautiful combination, which harmonizes 
excellently with the finish of the machinery. The plant was designed 
with a view to obtaining the very best that could be procured, and this idea 
has been carried out in every detail. 





Electric Power in a Modern Machine Shop, 





In order to overcome the great loss of power in machine shops and fac- 
tories, due to long lines of shafting and belting, the attention of engineers 
has been directed toward the utilization of individual electric motors tor 
supplying each floor independently with power and driven by current 
either generated in the building or supplied from an outside source. This 
plan has been followed out with the most successful results in the factory 
of the Garvin Machine Company, New York, which is without doubt one of 
the finest equipped and most modern machine shops in the country. 

In the early part of last year the factory was completely destroyed by 
fire, which gained tremendous headway by following the passages through 
which the belts were distributed to the different floors. The present build- 


ing, which is a handsome eight-story, well-lighted, fireproof 
structure, was designed with special regard to carrying heavy 
machinery. It is supplied with one passenger and two freight 
elevators, all operated by electricity, and is equipped through- 
out with electric lights, mumbering in all over 1,000. Every 
modern convenience has been installed, including a telephone sys- 
tem of 50 stations, and call bells connecting all departments. There are 


no boilers in the building, the steam used for heating and driving the 
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exhaust fans being taken from an adjoining building, which also supplies 
electric power. In the basement are the blacksmith, hardening and plan- 
ing departments, in which latter have been installed all the large plan- 
ers requiring a very firm foundation. Rough castings are also received 
here and put through the finishing process. Power is supplied by two 
motors mounted as shown in the illustration on one of the enormous piers 
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for bicycle manufacturing, which the Garvin Machine Company has brought 
to a high state of perfection. Two large Crocker-Wheeler motors furnish 
power, one being located on the floor and the other hung from the ceiling. 
The finished machinery which is ready for shipment is stored on the next 
floor, and on the top floor is the milling and grinding department, equipped 
with a very large variety of machines. 








View oF LATHE Room. 


which support the heavy superstructure. The first floor is given up to 
the general officés and show rooms and contains numerous styles of 
the company’s well-known miliing and screw machines and the like. 
The second floor contains the offices and counting room, sbehind which 
ate the small-tool department, the pattern shop and the store room 
for models and patterns. The front of the third floor is used as a 





A very complete electro-plating outfit occupies one portion of this 
floor. The switchboard which operates the circuit is located in the base- 
ment, and the wiring is run in carefully insulated iron conduits to preven; 
any Chance of fire. 

As may be judged from this short description, the factory is excellently 
laid out, containing all the modern machinery for turning out the highest 


ELecrric Power Morors. 


draughting room, while in the rear 1s the planing and shaping department, 
in which the machinery is driven by a 30-hp Crocker-Wheeler motof 
mounted on the floor in the middle of the room. A very complete tool de- 
partment is located on the next floor, in the centre of which is a conveyor 
connecting all the floors with both this department and the stock room. A 
number of ingenious grinding machines are in constant use for keeping the 
tools in proper condition. The rest of the floor is given up to lathe work, 
and since the space is limited the motor which drives the shafting is sus- 
pended from the ceiling. Milling machines and hand lathes take up the 
entire fifth floor, and on the next are set up the screw and special machines 


quality of work, and customers can be given the protection of a thoroughly 
fireproof building, securing them against loss or delay in execution of 
orders. : , 

The power system has given entire satisfaction ever since its installation, 
has never broken down or given an hour’s delay, and furnishes a most flex- 
ible method of distribution. 

The company gives employment to over 450 men in turning out its 
machine tools, which enjoy a world-wide reputation and the untiring 
efforts are always directed toward keeping the design, workmanship and 
efficiency of the machines at the highest standard of excellence. 
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Commutative Electric Railway System. 





‘he accompanying illustratiof represents in diagram an electric railway 
system recently designed by Mr. J. C. Henry, whose early work in con- 
nection with the development of the electric railway is well known. - The 
system proposes several distinct advantages over the present practice, 
which w 1l be briefly referred to. First, the copper requirements are about 
the same as with the Edison three-wire system, while the troublesome at- 
tention required to maintain a balance in such a system is avoided. Sec- 
ond, the motors may be run all day at any speed without perceptible loss. 
Third, all parts are in duplicate, thus decreasing the liability for disable- 
ment. Fourth, on descending grades, or when coming to a stop, the 
motors become dynamos and assist those at the station. While the sys- 
tem is admirably suited for city work where conduits or elevated roads are 
to be operated, or may even be used in horseless carriages or storage bat- 
tery cars, it is described herewith as designed for use in connection with 
a three-phase distribution system operating a 40-mile railway where the 
station is at one end. The direct-current side of the rotary transformers 
are connected te the trolley wires and track in the ordinary three-wire way. 
Their voltages are, however, maintained at different potentials, z. ¢., at 
800 on one side and 1200 0n the other. By means of the controller the 
motors (ordinary direct-current 600-volt railway machines) are connected 
in series or series multiple with either or with both sides of the three-wire 
system, so that there is absolutely no loss in the regulation in any of the 
five changes of speed shown. The speed may be further regulated by 
moving the controller handle through limited areas. This movement in- 
creases or decreases the magnetization of the separately excited fields. 
The resistance is also timed in connection with the controller’s movements, 
so that the field magnetization is very dense when the armature circuit is 
broken, thus avoiding much of the tendency to flash. Ever since electric 
railways were first discussed the theoretical advantages of having the cars 
descending grades assist others on the road forward has been canvassed over. 
Heretofore, the most promising method was projected by Mr. Frank J. 
Sprague. He used shunt-wound motors with excessively heavy fields, but 
such motors for railway work had numerous objections. When used as 
dynamos to pump current back into the line, their range of voltage was 
very limited. In the design shown, ordinary railway motors are employed, 
the only change being in the field magnets, which, when compared with a 
shunt motor, have very coarse wire. These are all connected together in 
series and receive current from the low-potential side of the three-wire 
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DIAGRAM OF ELEcTRIC RAILWAY SysTEM. 


the motor K. M. F. may be regulated not only by changing the field mag- 
netization, as with a shunt motor, but the range of the E. M. F. may be 
greatly multiplied by changing the motors from series to multiple series 
and connecting them with the controller to any one of the three circuits 
previously referred to. 


On descending grades the controller may be set 
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to give any desired retardation to the car, and when it is desired to stop, 
the controller may be manipulated so as to brake the train without fric- 
.tion. The wheel brakes would consequently not be needed, except when 
the car is moving slowly. In brief, the system avoids the well-known 
waste common in ordinary controllers where artificial resistance is used to 
obstruct the current in the armature circuits, and returns back into the 
line the energy required to stop the cars (which, it will be remembered, is 
nearly as great as that required to start them), It also avoids the wear on 
the car wheels and brake shoes. 





The ‘‘ Perfected’’ Mast Arm. 





The suspension of arc lights to secure a proper equitable distribution of 
the light ata minimum cost, with safety to life and property, is a problem 











ARM 


IMPROVED MaAsi1 


that has taxed the ingenuity of inventors, and has up to the present time 
been met iti a manner not considered altogether satisfactory. 

In electric lighting mast arms are very extensively used as one of the 
best means of attaining the desirable results above referred to, and a care- 
ful investigation is invited by the Hope Electric Appliance Company, 
Providence, R. I., into the claims made for the mast arm illustrated here- 
with. 

The ‘‘ Perfected mast arm” possesses some desirable points which are 
discernible at a glance, while others are demonstrated by the practical 
working of the mechanism. Among them maybe mentioned the speed 
with which the lamps may be trimmed, three minutes’ time being all that 
is required under ordinary circumstances; the lamp carrier is entirely 
protected from the weather ; it does not corrode, and for this reason it is 
always in working order. 

This mast arm embodies practical experiments and experience extend- 
ing over a period of more than eight years, and is claimed to be the most 
complete and satisfactory apparatus devised forthe purpose. Itis both 
simple and strong—or in other words, it is easy to operate and is durable. 

Mention of some of the constructional and operative features of the 
‘‘Perfected mast arm” will be of interest to electric light managers and 
others concerned. They may be enumerated as follows: 1. The large 
wheels running on anti-friction bearings insure greater freedom of move- 
ment and less liability of stalling the lamp; 2. The design and construc- 
tion of the arm are such that all danger of clogging by ice or sleet is obvi- 
ated, and the torsional strains are met by the arm without injury ; 3. Short 
circuits are entirely prevented ; 4. Removal from the car of the arm, when 
necessary, for adjustment; 5. Improved method of adjusting the wind 
braces and pole boxes; 6. General solidity and simplicity of the arm com- 
plete, which insures the minimum maintenance expense; 7. Improved 
method of renewal of ropes, which can be accomplished from the’ pole in- 
stead of climbing ladders in the middle of the street; 8. Less liability of 
cutting the electric conductors, as no burrs are left in slotting the pipe; 
9. The guy rods are fastened by the hook-and-eye principle, thereby 
strengthening the rods. 

Experts, it is stated, have passed judgment on this device and pronounce 
it the best mast arm ever produced, some going so far as to assert that it is 
impossible of improvement. The Hope Electric Appliance Company 
would, however, rather have the mast arm put to a practical test and let it 
speak for itself. 








A Two-Phase Plant. 





The Westinghouse Electric & Manufacturing Company has been 
awarded a contract, through its Syracuse agency, by the Dolgeville 
Electric Light & Power Company for two 450-kw two-phase alternating- 
current generators, one 250-kw rotary transformer, together with other 
electrical apparatus. The generators are to be direct-connected to a Vic- 
tor turbine working under a 75-foot head. 
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Financial Intelligence. 


THE ELECTRICAL STOCK MARKET. 





NEw YORK, July 26, 1897. 

ELECTRICAL STOCKS.—A better feeling has evidently arisen during the 
past week, with the result that quotations in general are advanced. No special 
influence is noted in any one case, but the fact that general advances are 
recorded is evidence that there is a better tone to the market. Edison Electric 
Illuminating Company of New York advanced a fraction and the sales of 
stock during the week amounted to 200 shares. A like number of shares of 
Edison Electric Illuminating of Brooklyn changed hands at about the former 
price. Electric Storage Battery of Philadelphia was active and advanced 
nearly 3 points in the common stock and 3% in the preferred. General Elec- 
tric remained about steady, the number of shares sold during the week being 


0355+ 
TELEGRAPH AND TELEPHONE.—This class of securities also reflects 
better conditions, and the closing prices last week show advances in most 


ELECTRICAL STOCKS 


Par. Bid. Asked, 
Chicago Edison Company ...cccccscccccccccccccccccscss 100 110 se 
Edison Electric Ill., New York....... eet sueees beisvces. ae 119% 120% 
Edison Electric Ill., BroOklyf...cccccccscccccecsccscese 100 107 108 
Edison Electric Ill., Boston..... weeceds evavekeecdeteses, ee 147 148 
Edison Electric [11 , Philadelphia........ eetocceesausss + 100 oe we 
Edison Ore Milling............. tk dSeaCNaCNeneveeanesee Ue 7% 10 
Electric Storage Co., Philadelphia .........seseeeseees 100 22% 23 
Electric Storage, pref........... w  eeeenceguecisecdenenes aae 25 26 
CRDEFUR IO OCIO. 60 on5s0c5 0 ciicsas « sesepeepaccceeecess “SOD 34% 343% 
General Electric, pref. ........ ddevecdcctedveviandssenss > See 75 78 
Westinghouse Consolidated, com......... cccccsecscocss 200 21 21% 
Westinghouse Consolidated, pref........scesesceeceees SO 493, 504% 

BONDS. 
Edison Electric Ill, New York, con, 58..........e0008 105 112 ee 
Edison Electric Light of Europe........... sasccerdcosee 100 7 85 
Gesieral Biecttic-Co., GOD..56.....ccescccccccccsccccccese 1 . 100 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone,.......csscccccscsescsccscccss 100 227 
American District Telegraph........cccccsscccccces »«- 100 oe 35 
American Telegraph and Cable. ...... .. viecbbaeeckeee ae - 93 
Central and South American Telegraph.......... ses - ae 124 127 
Commercial Cables......... Pi dames tucks ibe aCe ca een ane eee 168 ee 
Erie Telephone......... penntoe es Peabtie eeu eer ees ecssece, aan 65 65% 
New England Telephone........ ......seee. ciaeesanves ae 104% 105% 
Postal Telegraph Cable..... sph awnbasdecs cp enheesssvecss. mae 99 101 
Western Union Telegraph....... abbas bs<6ocbss0eesenn!  aee 85% 8534 
ELECTRIC TRACTION STOCKS, 
Baltimore Traction,..........+65 babar aeee cannes seeteas . ae 18% 18% 
Brooklyn Rapid Transit... ..ccscccccccccscsccceccses eee 8 34% 35 
Brooklyn Traction....... CobOeeebevereccersvese eeveeeees 100 ms 14 
Brooklyn Traction pref ....... $bbeesee cee deuse iaweckies 100 46 48 
Buffalo Street Railway......... $oeeeee Coeccccce vedeees - 100 72 73 
Cleveland Electric Railway......... oS vecseccess coocces 100 ; ee 
Columbus Street Railway..... biaslewee sue 6005s eibicaey! ae 39 42 
EGR VINIG sci a vccdscnctens Pe aRSEEEERS 9 Soeseackt Gnop shee” See 49% 50 
GRSSCOR VEG, DEOL. .6cccccctccvcses codons shes vapaqhasesia- 97 62% 
PW. COOTERDS TD ORGEIOD oi.c ec siosic tac icecedecces anceanvs te, ae 5 7 
Mew Orteans Traction, pref ...ccccccteccecvccscccesoces 100 25 35 
Naren SRore Tractlon. ...cccecccosecsccccccvcccscccesscves 100 21 25 
EGR E OCS DEMOTION: DIOL. veo cscs ccecccvevecscececace 100 78 80 
Rochester Street Railway.... ......cesscoes LaGactaeae sa tes 9 11 
EE EUs nda ck oe 50s) 60a eccesee se éacebenes pees 45 50 
Union Railway (Huckleberry) cued tlen sos bd ¥s eunee a “ 103 
Union Traction, rcts $10 pd ........ RNUSS RERAVERN See eS eo 123 13 
ONE og 5 b-ec no aavasebodoncvess vekWobae-+aua vhs 100 91% 91% 
West End, Boston, pref.........cc00 eer ek a 100 99 100 
Worcester Traction. ........... TP TC THER are scene ae 14 16 
Worcester Traction, pref.....cccccccccccvecs (2d 6 eeees ee 90 93 
BONDS, : 

Brooklyn Rapid Transit 5s, 1945....... Co eececccccecerce 100 90 3. 
*Buffalo Street Railway Ist Con. 5S......ssseeeseeesees 100 108 110 
Cleveland Electric Railway Ist mtge., 5s.............. 100 102 104 
*Columbus Street Railway Ist 5S..............0.see002 10 90 95 
Rochester Street Railway Ist 58............ccccccceess. 2100 ee 90 
Union Railway (Huckleberry) Ist mtge. 5s,.......... a. ae 106 1¢8 
*Westchester Electric Ist mtge. 5S) 2... ccccceeeeceeee 100 100 103 


*With accrued interest 








cases. American Bell Telephone was one of the few exceptions and closed 
at a quotation one point lower than that at the close of last week. Com- 
mercial Cable advanced 2 points and Western Union Telegraph three-fourths 
of a point. 

ELECTRIC TRACTIONS.—Buffalo Railway stock was about the only fea- 
ture in the traction market during the past week. This security advanced on 
Friday abgut 2 points, and closed scarce and in fairly good demand. Worces- 
ter and Kings County Traction showed a little activity and’ advanced without 
much stock changing hands. Brooklyn City Railway advanced 2 points and 
closed strong at about the highest figures. 3rooklyn Rapid Transit closed 
at a fractional advance. The weak stocks were New Orleans Traction, both 
issues, North Shore and Rochester, the rest of the list being practically 
steady. 

INCREASED ITS STOCK.—The Kings County Electric Light & Power 
Company has certified to the Secretary of State to an increase in its capital 
stock of $300,000 to $1,000,000. 

DIVIDENDS.—tThe Edison Electric Illuminating Company of New York 
has declared its regular quarterly dividend of 1% per cent. 
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MR. W. H. HUBBARD, of the Helios Electric Company, Philadelphia, was 
in New York this week looking after the interests of that company. Mr. 
Hubbard was in excellent spirits and spoke very encouragingly of fall trade. 

EXPORTS OF ELECTRICAL APPARATUS.—Electrical material to the 
value of $20,000 formed part of the cargo of the steamer “La Bretagne,’”’ which 
sailed from this port for Havre, France, on July 24. She also carried $50,000 
worth of copper in pigs and plates. 

A NEW POWER HOUSE.—Plans have been filed with the Building De- 
partment by the Metropolitan Street Railway Company for the erection of a 
three-story brick and stone power house on First Avenue, running from 
Ninety-fifth to Ninety-sixth Street. The building will cost in the neighbor- 
hood of $350,000. 

ELECTRICAL APPARATUS FOR SOUTH AMERICA.—The § steamer 
“Condor,” which sailed from this port on July 20, for Peruvian ports, carried 
among her assorted cargo a complete electric light plant for the town of 
Arequipa, Peru. Mining machinery to the value of $18,000, and railroad sup- 
plies valued at over $10,000 also went forward by the same steamer. The ship- 
ments were made by three different firms. 

ELECTRIC POWER ON THE BROOKLYN ELEVATED RAILROAD. 
—It is announced by Receiver Uhlmann of the Brooklyn Elevated Railroad 
that bids will be received on August 1, to equip that road with electric power. 
He states that probably the Sprague unit system and the third rail will be 
adopted. Passenger elevators will also probably be erected along the line 
in order to enable the passengers to reach the stations with the greatest facil- 
ity. Mr. Uhlmann thought it would require about a year to entirely equip 
the road with the new system of propulsion. 

DAMAGED BY FIRE.—On Tuesday evening of this week a fire broke out 
in the Excelsior Flectric Company’s building, Willoughby Street, Brooklyn. 
The blaze started in some unknown manner in the lamp department in the 
Raymond Street end of the building and was confined chiefly to that section. 
The winding room and store room were badly damaged, principally by water. 
The extent of the injury has not been determined, although it is believed to 
be very heavy. Notwithstanding the fire the company is prepared to make 
the same prompt shipments as heretofore. 

AN ELECTRIC LIGHT PLANT WANTED IN BELIZE.—According to 
a report from the United States Consul at Belize, British Honduras, the 
Municipal Board of Belize is contemplating the erection of an electric light 
plant for lighting the streets and public buildings of that city. The Consul 
expresses the belief that there is an opportunity for American electrical mani- 
facturers to install this plant. It is also intended to build a telegraph line 
of about 200 miles in length, in the Belize consular district, and it is quite 
likely that a telephone line will be used in conjunction with it. 

DAMAGE BY LIGHTNING.—The lightning which accompanied the se- 
vere storm last Friday played havoc with the flag poles of the large buildings 
in New York City. The gilded ball of the pole on the Manhattan Trust 
Suilding was hurled down and the pole itself was splintered in many places. 
The same thing happened to the pole on the Bank of Commerce Building. 
The tower of the white marble building of the New York Life Insurance 
Company, which is in the process of construction, was struck and the scaf- 
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folding which surrounded it was set on fire. The deluge of rain, however, 


which followed soon extinguished the blaze. 


RUMORS OF RAILROAD CONSOLIDATION.—A rumor was 
rent during the past few days to the effect that negotiations were 
pending between the Metropolitan Traction Company, of this city, 
and the Brooklyn Rapid Transt Company, looking to a consolidation 
of the two _ interests. It is stated that the subject was discussed 
at the dinner recently given by Mr. William C. Whitney, at which 
gentlemen largely interested in the two companies were guests. A gentleman 
who is supposed to know the truth of the matter, states that there is not a 
word of truth in these statements, and it is denied that the subject was dis- 
cussed at all at Mr. Whitney’s dinner at the Metropolitan Club. It is stated, 
however, that considerable discussion has been indulged in between the offi- 
cers of one of the Brooklyn roads as to the advisability of such a project. 
The matter, however, has been considered only in a general way and terms 
have not been mentioned. President Johnson, of the Nassau Electric Rail- 
road, expressed the opinion that the scheme for a general consolidation will 
never be put through, because satisfactory terms could never be agreed upon. 


cur- 
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THE BATES MACHINE COMPANY, 


of progressiveness. 


Soston, presents abundant evidences 
The Bates motors are in extraordinary demand, and an- 
ticipatory of a continuation of these conditions, increased and important fa- 
cilities are under consideration, assuring continued prompt filling of all orders. 
Increased demand is also manifest for the various power and steam specialties 
manufactured and represented by this company, such as shafting, hangers, 
pulleys, engines, boilers, and all important appliances incident to manufacturing 
Mr. F. H. Bates and Mr. L. I. Fletcher, executive managers of the 
company, are to be congratulated that their untiring energies have brought 
The electrical department of the com- 
pany, of which Mr. Fletcher has especial direction, has grown to such an ex- 
tent as to demand more of his attention, and he has been obliged to relinquish 
the position of treasurer of the company, which position is now filled by Mr. 
Thos. E. Clary, a gentleman of financial experience and business ability. 
MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION.—The eighth 
annual meeting and dinner of this organization was held at the Atlantic House, 
Nantasket Beach, Mass., Thursday, July 22. About fifty representatives of the 
conspicuous electric lighting and gas interests of New England 
The principal purpose of this association is to protect the electrical 
England from adverse legislation, but it has 
At every annual meeting some im- 


purposes. 


about such happy and fortunate results. 


were in at- 
tendance. 
and gas interests of New also 
been very beneficial in other directions. 
portant general information bearing upon the business, or subject, has been 
presented and discussed, while the Executive Committee of the association is con- 
stantly contributing valuable information and service. This meeting was not an ex- 
ception to the general rule. Mr. F. A. Gilbert, president of the 
Light Company, and president of the association, presided, and Mr. Everett 
W. Burdett, counsel and secretary, was in his usual position. Both of these 
gentlemen have held their respective positions continuously since the organiza- 
tion of the association. Likewise has the treasurer, Mr. S. S. Sias, also of the 
Boston Electric Light Company. The treasurer’s report shows a good financial 
condition. The report of the Executive Committee disclosed the fact that the 
year had been the most quiet and least harassing in the association’s history, 
and matters of proposed legislation directly affecting the interests were smaller 
and disposed of with less difficulty. A very just rebuke was given by the 
following resolution to companies not members or contributors to the associa- 


3oston Electric 


tion, but who had been repeatedly invited to become such, and some of whom 
had sought and received assistance notwithstanding: ‘‘That 
Committee the association hereafter devote 

clusively to the interest of the members and contributors to the association, 


the Executive 
and counsel of themselves ex- 
and give no further advice nor assistance to non-members or non-contributors, 
either in matters of proposed legislation or otherwise.”’ ‘Liability Insurance” 
was discussed, and the sentiment was quite manifest that lighting companies 
were being imposed upon by liability insurance companies, the tax upon one 
lighting company being raised from a little over $6000 for 1896 to $11,000 for 
1897, although its liability losses had been very small. The company refused to 
pay the increase. Liability companies exact a rate of from one-half to 4 per 
cent. on pay rolls, and the opinion prevailed that the lighting companies could 
agree upon some form of mutual insurance which would be cheaper, to which 
it was voted that the Executive Committee should give serious consideration 
The election of officers resulted in the re-election of all the old 
officials and members of the Executive Committtee, with but one exception, 
Mr. Waldo A. Learned, who was added to the committee. The officers of the 
association for the ensuing year are: President, F. A. Gilbert; vice-presidents, 
Theo. C. Bates, of Worcester, and C. L. Edgar, of Boston; Executive Com- 
mittee, Henry F. Coggeshall, Fitchburg; Charles T. Almy, Salem; Chas. C. 
Fay, Lynn; George R. Stetson, New Bedford; Frank S. Richardson, North 
Adams; Waldo A. Learned, Newton, the officers being also included. Mr. 
Everett W. Burdett will, of course, be continued as counsel and secretary. 
The dinner followed the meeting, and was, as always, enjoyed hugely, not 
alone for the excellent menu, but because of the happy faculty of Mr. Gilbert 
to arouse good fellowship and touch the mainspring of wit and humor, the 
embodiment of which on this occasion was Capt. J. G. B. Adams, past com- 
mander of the G. A. R., and Sergeant-at-arms of the Massachusetts Legislature. 
He is also a stockholder and director in the Lynn Gas & Electric Company. 
There were present as guests Messrs. S. M. Hamill, general manager Brush 
[Electric Company; Thos. W. 
Wm. Brophy, chief electrician wire department, Boston; Chas. B. 


and action. 


Flood, superintendent of wires, Boston; Capt. 


Davis and 


C. S. Haley, General Electric Company, and W. A. McKenney, of McKenney 
& Waterbury, Boston. 
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SOUTHERN NOTES. 


WASHINGTON, D. C., July 22, 1897. 
A MUNICIPAL PLANT.—Fayetteville, N. C., has voted to bond the town 
to the amount of $15,000 for an electric light plant. 


WANT ELECTRIC LIGHT.—The citizens of Chatham, N. C., are anxious 
to have electric light in that place and are discusssing the subject. 


ELECTRICAL EXTENSIONS.—The power plant of the street railway com- 
pany at Staunton, Va., has been enlarged by the addition of a new generator 
and engine, which give all the needed power to propel the cars up and down 
the hills at a more satisfactory gait. Interest is being revived in the project 
to build an electric railway from Staunton to Highland County by extending 
the existing street car tracks and completing a new power house. 

THE TELEPHONE IN DANVILLE.—The Southern Bell Telephone Coin- 
pany’s exchange in Danville has until now escaped the opposition fever that 
has broken out in several of the Virginia cities, and an active effort is now 
being made to secure a cheaper service. Several prominent business men 
conceived the idea of a “kick,’’ and after a quiet conference with influential 
citizens drafted a petition to the telephone company, asking that the 
vailing rates be reduced. The paper was circulated for signatures, but the 
canvass was brought to an unexpected halt by a move on the part of the local 
manager of the telephone exchange. This official, Mr. H. O. Eanes, practi- 
cally stated that the case would be laid before the district superintendent, and 
upon the receipt of this information the promoters, of the petition abandoned 
the canvass. The Bell Company is without competition in Danville, although 
in Roanoke, Lynchburg, Norfolk, Alexandria and Richmond, rival companies 


pre- 


are fighting the old system with the result of considerably reduced rates. It 
had reduction of 
rates before the petition above referred to was conceived. 

DON’T WANT AIR MOTOR CARS. 
waged before the District Commissioners at Washington was practically drawn 
Black, the engineer commissioner, 


is stated that the telephone company in contemplation a 


One of the most spirited fights ever 


to a close a few days ago when Captain 
made an adverse report upon the adoption of the Hoadley-Knight air motor 
by the Eckington & Soldiers’ the Belt Line railways. A bill 
passed through Congress in these companies a few months in 
which to adopt rapid transit, the time being 
experimenting with air motors. The bill provided that 
did not approve of the air motors after a sufficient test had been given them, 


Home and 
1896 giving 
allow 


extended in order to 


if the commissioners 


that the companies should equip their lines inside of a year with an underground 
electric system. The citizens along the route began a protest against the use of 
the air motor. a number of hearings on the mat- 
ter, apponted an expert to make reports on the tests and had a number of 


The commissioners gave 


briefs presénted setting forth the cause why they should not approve of the 
air motor. When the time for the tests finally drew to a close, Captain 
Black went carefully through the documents-and upon them his adverse report 
is based. little doubt that his finding in the matter will be ap- 
proved by the Board of Commissioners and that the two railway companies 


There is 


named will be compelled to equip their respective lines with an undergroun:l 


* electric system within a year. 


BUFFALO, N. Y., July 26, 1897. 
THUNDER STORM AT NIAGARA FALLS.—During a thunder 


storm one day last week lightning played havoc with some of the electrical! 
machinery in the power houses in Niagara Falls, and the greater part of 
the city’s lighting system was closed down for several hours. 

THE G. A. R. ENCAMPMENT.—It has been decided to expend $10,000 
for an electrical display in this city during the G. A. R. 
August. ‘The illumination will be almost entirely in the shape of large arches. 
One of these will be constructed on Main Street between the Erie County 
and City Bank Buildings. The letters ““G. A. R.” will be wrought in red, 
white and blue electric lights and above them will be the word ‘‘Welcome” 
in white letters on a gold background. The arch will be 75 feet high. It will 
cost about $3000. Another elaborate arch will be erected further up Main 
Street. The trolley poles throughout the main business part of the city will 
be decorated with electrically illuminated These will cost $3000. <A 
peristyle to cost $6500 has been recommended, but final decision regarding 
its erection has not yet been made. 

NIAGARA POWER CONDUITS IN BUFFALO.—During the last ten 
days 600 men in the employ of the Cataract Power & Conduit Company have 
been at work on two of the principal of Buffalo—Main 
Niagara Streets—tearing up the streets and laying the conduit which will con- 
tain the the Niagara electric The 
of strong round tiles, which are placed in a bed of concrete in a deep trench. 


severe 


encampment nexi 


devices. 


thoroughfares and 


conductors of power. conduit is male 
Manholes are located at every intersecting street. On Main and Niagara Streets 
there will be sixteen lines, the conduits being laid four wide and four deep 


Two transmission lines will be put into operation between Buffalo and Niagara 


Falls before fall. The Niagara Falls Power Company has already ordered 
the cable for the second line, and the work of stringing the same will be 
commenced as soon as it arrives. Three thousand specially made insulators 


have also been ordered. 
TRENTON FALLS WATER POWER TO BE DEVELOPED.—The suc- 
cess of the transmission of Niagara Falls power to Buffalo has induced the 


citizens of Rome and Utica to consider the feasibility of a scheme for power 
transmission in a similar manner from Trenton Falls, which are about 
20 miles distant from each town. The Stilwell-Bierce & Smith-Vaile Com. 


pany, Dayton, Ohio, are the main workers, and they are backed by E. J). 
Henry Clews, of New York, is 
a director of the company, which is said to have a capital of $1,000,000. The 
plans of the company provide for a canal, half a mile long, which shall take 


Matthews, a avell-known capitalist of Utica. 
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the water from West Canada Creek, above the village-of Prospect, and dis- 
charge it about one-fourth of a mile below the village. A dam 35 feet high 
will be constructed in the stream at the mouth of the canal, which will double 
the water-power. At the top of the gorge below Prospect a reservoir will 
be built, from which two penstocks 8 feet in diameter and 160 feet long will 
conduct the water to the power house at the foot of the bank, near the edge 
of the stream. The penstocks will feed ten turbine wheels, which will be 
directly connected with ten dynamos. It is claimed that 8000 horse-power 
will be generated, and that, taking the loss in transmission into considera- 
tion, over s000 horse-power will be received at Utica. 





PITTSBURG NOTES. 


PITTSBURG, Pa., July 26, 1897. 

THE HOME TELEPHONE COMPANY IN ALLEGHENY AND PITTS- 
BURG.—The ordinance granting rights of way to the Home Telephone Com- 
pany in Allegheny has for some months been in the hands of the Committee on 
Corporations, which has not yet made any report upon it. At a meeting of Se- 
lect Council held on July 14 it was decided, after considerable discussion, to 
recall the ordinance from the Committee on Corporations and to refer it to the 
Committee on Finance. This committee will probably hold a special meeting 
in the course of a few days, when the Home Company’s ordinance is likely to 
be acted upon. The company is making good progress with its work on the 
Pittsburg side of the river, and expects to have several thousand telephones in 
operation before the year closes. It will undoubtedly co-operate with the other 
independent exchanges in this vicinity in building and operating toll lines for 
long-distance service, and the intention is ultimately to make connections with 
Cleveland and other large cities. One of the plans of the company is to estab- 
lish in Pittsburg a factory where all of its instruments and their appurtenances 
will be manufactured. 


DATA ON THE COST OF POWER. 
before the Engineers’ Society of Western Pennsylvania, by Mr. L. B. Stillwell, 
in which he gave very careful estimates on the cost of construction and the ex- 
pense of operation of a large electrical power plant designed for the purpose of 
supplying and distributing power for all purposes in the city of ~Pittsburg. 
Two plans were considered, one in which the power house was located at a cer- 
the city, near the mouth of a coal mine, and another in 
which the 


Some months ago a paper was read 


tain distance from 
which the power house was located in the heart of the district in 
power was to be distributed. For each case the price at which power could Le 
sold at a profit to various classes of consumers was carefully figured: out. A 
discussion followed the reading of this paper, and the fact was 


very active 


actual knowledge as to the exact cost of 


In order to secure some reliable data upon 


clearly brought out that very little 
power in Pittsburg is in existence. 
this subjeet a committee was appointed by the society, consisting of Mr. Henry 
W. Fisher, Mr. L. B. Stillwell, Mr. Wm. A. Bole and Mr. D. Ashworth, with 
instructions to collect as much information as possible. This committee has 
prepared and sent to nearly all the power users in this vicinity a list of ques- 
tions, and a circular explaining the object of the inquiry, and requesting that 
answers to the questions be sent in to the committee by September 30, 18097. 
The interrogatories call for a detailed description of each plant, the kind, size 
and quantity of apparatus used; the amount of investment in engine and boiler 
plant, and in the real estate and buildings occupied by them; the cost of de- 
preciation and repairs; the annual fuel bill, and the kind and price of fuel used; 
and the annual expenditure for water, wages and supplies. Some of the ques- 
tions are designed to bring out how much power is actually developed, anil 
whether the load is steady or intermittent. It is hoped that enough replies will 
be received to enable the committee to arrive at some definite conclusions, and 
if this can be done the work will prove of great value and importance. 


CHICAGO NOTES. 
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CHICAGO, II1., July 26, 1897. 
CABLE LINES TO BE EQUIPPED WITH ELECTRICITY.—The an- 
nouncement is made that the directors of the Chicago City Street Railroad 
Company have decided to equip their cable lines with electricity. The extent 
of the equipment and other details are, however, withheld, the directors de- 
claring that the plans for the substitution are only tentative. It is estimated 
that the change will involve an expenditure of from $1,500,000 to $2,000,000, 
and that a new issue of stock will be offered to the present stockholders at par. 


ECHOES OF THE BERLINER CASE.—The American Electric Telephone 
Company, Chicago, IIl., reports that it finds no decrease in the volume of 
orders on account of the recent decision of the Supreme Court in the Berliner 
case. The company has busily employed in the various departments of its 
factory about 125 men, and is running the switchboard department overtime, 
owing to the receipt of heavy orders for its new Express type of board. The 
company reports that it is shipping on an average over 100 complete telephones 
per day and switchboards to considerably over 100 numbers capacity. It has 
received orders for central-station equipment within the past ninety days, call- 
ing for boards aggregating approximately 6000 drops. At the convention of 
La Crosse on July 21 and 22, the 
many 


the Northwestern Electrical Association at 


company had a fine display of sample switchboards, telephones and 


improved appliances and accessories. 

AGENCY ESTABLISHED.—Messrs. Lundy are announcing to 
the trade that they have associated themseives with the C & C Electric Com- 
pany of New York in the capacity of general sales agents, with headquartcrs 
They will carry a complete line of 


Sargent & 


at 13-15 Monadnock Block, in this city. 
C & C apparatus, from which shipments can be made promptly. C & C 
apparatus has been in the market for the past ten years and the universal 
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success with which it has met is a guarantee of its satisfactory operation. 
The C & C Company in addition to its well-known types of bipolar machines 
is now manufacturing a full line of multipolar generators, both direct-connected 
and belted, and also a line of multipolar motors of the ironclad type. Messrs. 
Sargent & Lundy will give immediate and careful attention to correspondence 
and business regarding C & C apparatus. 


NEW SWITCH CATALOGUE,.—The Western Electric Company, Chicago, 
las just issued a complete catalogue of its “E” “EE” and “Q” switches. The 
various size switches are described, with their capacity in amperes, and all 
the dimensions are clearly set forth in tables. This arrangement will render 
it possible to build switchboards before the switches are received with the 
assurance that the switches will fit when they are placed in position. To 
facilitate the ordering of small parts at any future time, an illustration and 
number of every switch part are given. The company makes special switches 

()”’ switches, which represent the quick-break type, are 
made in all sizes from 25 amperes up. The catalogue also shows the latest 
design of the round type Ellicott voltmeter switch, the “V” charging switch 
and the switchboard spring-jack, plugs and cords, all of which are of high 
A copy of this catalogue may be obtained on application. 


for 500 volts and the “Q” 


grade. 





St. Louis Norges. 


ST. Louts, MO., July 26, 1897. 


FRANCHISES ACCEPTED.—The East St. Louis Electric Railroad Com- 
pany has formally accepted the ordinances recently passed by the City Coun- 
cil awarding the company franchises on certain streets. 


NEW STREET RAILWAY OPENED.—Monday the new Benton Park 
division of the Union Depot Railroad was thrown open to the public. This 
road opens up an extensive territory in the southern part of the city that 
has hitherto had poor street railway facilities. 


POLES ORDERED REMOVED.—The St. Clair County Turnpike Com- 
pany passed a resolution last week to compel the Bell Telephone Company to 
take up its poles from the turnpike within the next sixty days or be liable 
for a damage suit. The resolution was caused by the telephone company 
erecting its poles on the turnpike, in building a new telephone line between 
East St. Louis and Belleville. 


RAILWAY WAR ENDED.—President D. C. 
syndicate owning the Broadway Cable, the Citizens’ 
Avenue & Fair Ground lines had a conference last week with John Scullin, of 
the Union Depot Company, whose cars run over the syndicate’s tracks on 
Grand Avenue, and the fight between the two roads will be stopped. The 
fight was occasioned by a difference of opinion as to rental, which finally was 
taken into court, and the refusal of the owners of the tracks to keep them in 
repair. Through the understanding reached the tracks will be placed in 
first-class order, and each company will abide by the decision of the court 


Hamilton, of the 
Electric, and the Cass 


Chicago 


as to rental. 


THE NORTH AND SOUTH RAILWAY.—A bill under the above name 
is being pushed through the Municipal Council. It has passed one branch 
and there is an effort being made to pass it through the other. One of the 
councilmen claims that he was offered money for his vote, and the bill is 
creating an intense interest. All sorts of schemes are being resorted to to 
have it passed. It is reported that Charles Green, of the Peoples and Arsenal 
Street railways, is the real projector. The bill calls for a franchise through 
the best portion of the city, with little or no remuneration to the city, and 
the owners can lease or sell their privileges or franchise if they wish to. It 
is claimed that Mr. Green wants to secure the franchise in order to get even 
with the rival companies that for twenty years have cut into his territory and 
destroyed his company’s property. It is also reported that the Roeblings 
and Wm. Barr, of New York, will furnish the money to build the road. 
This bill has created more excitement than any bill asking for a franchise 
has in years. 





PaciFic COAST NOTEs. 


SAN FRANCISCO, Cal., July 16, 1897. 

ELECTRIC LIGHT PLANT SOLD.—The Santa Rosa Lighting Company, 
of Santa Rosa, Cal., recently sold its electric light plant to Mr. Philip Meyer, 
who will carry on the business in the future. 

TELEPHONE LINE COMPLETED.—The Sherman County Telegraph & 
‘Telephone Company has completed its new line from Wasco to Grass Valley, 
Oregon. A line is in course of construction from Wasco to Grants, where it 
will connect with the Oregon Telephone Company’s line. 

INCORPORATED.—The Lytle Creek Reservoir & Power Company, of San 
lternardino, Cal., has been incorporated. The directors are: A. B. Hotchkiss, 
Lytle Creek; M. A. Murphy, Colton; A. W. 
The capital stock, $1,000,000, is all sub 


Los Angeles; C. B. Hughes, 
Boggs and T. H. Grinnell, Riverside. 
scribed. 

ELECTRIC POWER TRANSMISSION FOR JAPAN.—The Pelton Water 


Wheel Company, of San Francisco, Has closed a contract to supply Okura & 
Co., of Kobe, Japan, with three so0-hp Pelton impulse water wheels, which 
will be directly connected to General Electric generators. The wheels will be 
operated under a head of 260 feet, and the plant will furnish power for an 


electric railway. The contract was secured in the face of severe competition 


with prominent German and other European firms. 


DECORATIVE LIGHTING.—Among the principal features of the great 


variety of decorations seen in San Francisco during the recent Christian En- 
deavor convention the arch erected by the society attracted the most attention. 
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It spanned Market Street in front of the Parrott Building, and was illuminated 
with 1000 16-cp lights by the Emporium Company’s plant. Probably 5099 
extra lamps were especially installed in the city, for decorative and lighting 
purposes, on account of the convention. The decorative effects were many 
of them novel, and excited the admiration of the visitors. 


WATER WHEELS FOR ELECTRIC POWER.—The Pelton Water Whecl 
Company is building in its San Francisco works one 3o0o-hp wheel for the Com- 
modore Mine, Creede, Col., which will drive an electric power plant; a 15-foot 
wheel for the Black Oaks Mine in Tuolumne County, Cal.; two wheels to sup- 
ply 600 horse-power to operate General Electric generators for the Columbia & 
Western Railway Company, Trail, B. C. The railway company will operatic 
the tramway and also sell electric power to smelters and mills. One 19-foot 
wheel for the Gwin Mine, Amador County, Cal.; one 3-foot wheel to drive Gen- 
eral Electric generators for the Hidden Treasure Gravel Mining Company. 


General Hews. 


NEW INCORPORATIONS. 


THE MASSY RAILWAY SUPPLY COMPANY, Camden, N. J., has filed 


articles of incorporation with a capital stock of $50,000. 


THE LIVONIA ELECTRIC COMPANY, Livonia, N. Y., has been formed 


with a capital stock of $1500. The incorporators are E, L. and Charles 
Clarke, of Rochester. 

THE ELROY TELEPHONE COMPANY has been incorporated at She- 
boygan, Wis., with a capital stock of $1500. Those interested are V. V. 


Willey, C. S. Smith and C. S. Huntley. 

THE SOUTH SIDE ELECTRIC LIGHT & POWER COMPANY, Kansas 
City, Mo., has been incorporated with a capital stock of $30,000. The incor- 
porators are Henry Pfeffer, L. A. Schueffer and G. C. Hale. 

THE NORTHVILLE TELEPHONE COMPANY has been incorporated 
at Nashville, Tenn. The directors are J. M. Burgess, R. M. Johnson, A. i. 
Carpenter, F. S. Neal, Sands & Porter and Whipple & Son. The capital 
stock is $1000. 

THE MILWAUKEE TRACTION COMPANY, Milwaukee, Wis., has been 
organized with a capital stock of $2,500,000 for the purpose of building, main- 
taining and operating street railways in Milwaukee, and to generate and store 
electric power. 

THE NEW ENGLAND CONSTRUCTION COMPANY, New Haven, 
Conn., has been incorporated with a capital stock of $300,000 to build and equip 
street railroads, electric light plants, water works, etc. The incorporators are 
Thomas Waller, I. A. Kelsey and S. Harrison. 

THE UNITED ELECTRICAL SUPPLY COMPANY, of New York City, 
has been incorporated to manufacture electrical supplies and erect electrical 
plants. The directors are William J. Clarke, T. Channon Press and Charles 
bP. Sheridan, of New York City. Capital stock, $10,000. 

THE KANKAKEE, WILMINGTON & MORRIS ELECTRIC STREET 
RAILWAY COMPANY, Kankakee, Ill., has been incorporated for the pur- 
pose of constructing and operating an electric railway in the City of Kankakee 
and running through the City of Wilmington. Thomas J. Diven, August D. 
Enrich and J. L. Louis. 


THE TELEGRAPH AND TELEPHONE, 


CATLETTSBURG, KY.—Work on the new telephone line between here and 
Louisa has been commenced. 

LINESVILLE, lOWA.—The Linesville telephone system has been sold to 
Mr. O. B. Walker, of Mill Grove. 

SHARPSBURG, KY.—A telephone line to be built between Sharpsburg and 
Flemingsburg will take in the towns of Tilton, Sherborne and Bethel. 

CALLAO, MO.—A company has been formed for the purpose of building a 
telephone line from this place to Kaseyville, which is about 12 miles south. 

CHATTANOOGA, TENN.—The telephone line from this city to Chicka- 
mauga, Ga., has been completed. 
ville and Lytle. 


The line includes two towns, namely, Ross- 


ST. CHARLES, MO.—A telephone line is to be constructed from Foristell 
to Wentzville, connecting Wright City and Foristell, and Flint Hill, Joseph- 
ville and St. Paul. 


NORWALK, OHIO.—The Ohio Harrison Telephone Construction Com- 
pany, of this city, has changed its corporate name to the Ohio Telephone 


Construction Company, the word “Harrison” baving been dropped. 


OMEGA, OHIO.—The Columbia Telephone Company has completed its 
line to this place and has opened for business. It is the intention of the com- 


pany to extend the line to other points in the county as soon as possible. 


GUTHRIE, OKLA.—It is stated that within the next thirty days Guthrie, 
Oklahoma City and El Reno will be connected by long-distance telephone 
lines. These lines will be extended to join the Kansas system, connecting with 
Wichita. 
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LOUISVILLE, KY.—The Barren County Mutual Telephone Company has 
recently been organized for the purpose of connecting the county lines cen- 
tering in Glasgow with one another, and with the business points and citizens 
of Glasgow. 

COLORADO SPRINGS, COL.—The Colorado Telephone Company has 
prepared plans for the erection of a new building. The structure will be two 


stories high, and will cost about $15,000. It will be of brick and stone, and will 
be used as an exchange. 


NEWARK, N, J.—It is stated that the Newark Telephone Company has 
passed into the hands of a syndicate comprising United States Senator James 
Smith, Messrs. B. M. Shanley, James F. Connolly and E. R. Gladdis, of New- 
ark, and Thomas Nevins, of Orange. The syndicate has agreed to put up $150,- 
ooo in cash, and to take up all the unsubscribed stock, and, in addition, com- 
plete the work of construction so as to have 2200 telephones in operation by 
December 1 next. 


DETROIT, MICH.—The new State Telephone Company has completed the 
purchase of the 225 miles of lines now under control of the Co-operative Tele- 
phone Company, of Lake Odessa. This company has not done much in ex- 
change work, but has gone in strongly on toll lines, It has exchanges in 
Lake Odessa and Grand Ledge, and its toll lines connect with exchanges at 
Grand Rapids and Lansing. The purchase affords entrance into Ionia, Lan- 
sing and Grand Rapids. New lines are being completed and projected in 
difterent directions. 

PUEBLO, COL.—On the morning of July 15 fire completely destroyed the 
Pueblo telephone exchange, causing damage to the amount of $50,000 to the 
building in which it was located. It is said that the fire was started by one 
of the telephone lines becoming crossed with an electric light wire. The tire 
occurred early in the morning, and the lady night operator, knowing the disas- 
trous effects of water when used in trying to extinguish a fire of this nature, 
adopted a novel method which probably aided in the spread of the fire as 
much as water or anything else could have done. She tried to smother the 
flames with newspapers, with the result that fire was spread rapidly and 
disastrously. 


ELECTRIC LIGHT AND POWER. 


FT. DODGE, IA.—The question of city ownership of an electric light plant 
is talked of. 

ORLEANS, IND.—The Council is considering a proposition to establish 
a $15,000 light and water plant. 

BARNESVILLE, MINN.—tThe citizens will vote on the question of issuing 
bonds for an electric light plant. 

BURLINGTON, VT.—A village meeting is called to decide upon and to 
appropriate funds for an electric plant. 

PEORIA, ILL.—The Peoria County Board has under consideration an elec- 
tric light plant to light the Court House. 

MADISON, S. D.—The Council has appointed a committee to investigate 
the cost of establishing a municipal lighting plant. 

MACON, GA.—T. C. Parker, proprietor of the Brown House, proposes to 
put in an electric plant to furnish light and power. 

NORWALK, OHIO.—The Northern Gas & Electric Company was author- 
ized to increasé its capital from $25,000 to $100,000. 

HONEOYE FALLS, N. Y.—Residents are talking of bonding the village 
and putting in an electric light and water works system. 

TUNKHANNOCK, PA.—The Town Council has granted a franchise to the 
Tunkhannock Electric Light, Heat & Power Company. 


COLUMBUS, OHIO.—An ordinance is being prepared authorizing 
issue of bonds to establish a municipal lighting plant. 


the 


ZUMBROTA, MINN.—The Forest Mills Company is considering plans for 
putting in an electric plant to furnish public lighting. Messrs. Rush and 
Mason are the owners, 


BRECKENRIDGE, MINN.—At a special election it was decided to bond 
the village for an electric light plant in connection with the water works. The 
amount voted was $45,coo. 

HACKENSACK, N. J.—Twenty-five citizens petitioned the Town Board to 
have Munsey Street lighted by electricity. 
from the Spring Valley Electric Company. 


It is proposed to secure the light 


ST. LOUIS, MO.—Work is to be commenced at once on the plant of the Im- 
perial Electric Light, Heat & Power Company, which has just increased its 
capital stock from $2000 to $200,000. Mr. E. G. Bruckman is secretary and gen- 
eral manager. 


SENECA FALLS, N. Y.—The transfer of the electric lighting plant to the 
Water & Lighting Syndicate, of which Mr. W. F. Ross, of Rochester, is 
president, includes the entire lighting plant at Waterloo, in addition to the 
Seneca Falls property. 


KANSAS CITY, MO.—The Emery, Bird & Thayer Dry Goods Company, of 
this city, is in the market for one complete unit of 75 kilowatts, direct current 
and direct connected. Specifications have been sent out. Mr. C. J. Maural 
has charge of the mechanical equipment. 


HOBART, IND.—A twenty-five year franchise has been granted to the Dale 


Electric Company, of Crown Point, Ind. The plant will be in operation in six 
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months, and the town has the right at any time during the contract period to 
purchase ‘the plant at an appraised cash value. 


BALTIMORE, MD.—The County Commissioners of Baltimore County 
have awarded the contract for lighting Tuxedo Park and Evergreen to the 
Roland Park Electric Lighting Company, for $23 per year for each lamp. ‘The 
lights will burn till 1 o’clock A. M. every night. 


PORTLAND, ME.—One of the largest business projects which has been 
undertaken in this vicinity in a long time is now cn foot, and if the present 
plans of the interested parties materialize there will be another electric light 
and power company doing business in Pertland very soon, 


BUFFALO, N. Y.—The Commissioners of Public Works have approved of 
the route for the electrical conduits and supply wires of the Cataract 
Power & Conduit Company. They also approved of the company’s bonds 
for $250,000, filed recently, and have asked the Board of Aldermen to approve 
of both 


NIAGARA FALLS, N. Y.—Application been made to the Ontario 
Government for the right to lay cables for the transmission of electric power 


new 


the route and the bonds, 


has 


from the liydraulic Power & Manuitacturing Company’s plant below the gorge 
across the Canada, and to the site of some new manufacturing plant soon to 
It is stated that the two local power companies will 
be antagonistic The Niagara Falls 
Company claims to hold exclusive rights, and it is stated, will not allow its 


be erected in Canada. 


to each other in the matter, Power 


competitor to usurp any’ of the same. rhe company who made the applica- 


tion 1s said to be the American Electric Power Company. 


THE ELEcTRIC RAILWAY. 


WASHINGTON, D. C.—The Washington, Arlington & Falls Church Elec- 
tric Railroad Company is making preparations to extend its present system. 

PASSAIC, N. J.—The Passaic & Newark Electric Kailway Company is mak- 
ing arrangements to change its route at the northern extremity of Frankiin 
township. 


PA.—Col. M. D. 
build a street 


\eyman is at the ‘head. of a company 
New Kensington io 


GREENSBURG, 


which proposes to railway line from 


Greensburg. 

ONONDAGA, N. Y.—The Onondaga Lake Railroad Company has asked for 
permission to construct a surface street railroad through certain streets in the 
City of Syracuse. 

TAUNTON, MASS.—The Railroad Commissioners have authorized the 
Brockton, Bridgewater & Taunton Street Railway to issue $200,000 5 per cent. 
bonds tor the purpose of equipping its road. 

NORRISTOWN, PA.—The Schuylkill Valley Traction Company has secured 
Oak View Park, and is preparing to open up several places of 


amusement there, together 


a lease of 
with many other attractions. 


JOHNSTOWN, PA.—A scheme is on foot to connect Johnstown by trolley 
with Cambria County via Wilmore and Ebensburg, taking in Carrollton, Pat- 
ton, Spangler, Hastings, Barnesboro and all intermediate places. 

Uniontown Electric Railway will be extended 

‘he company, which recently purchased the 
Mr. Hi. ds president, and Rk. R, 


UNIONTOWN, PA.—tThe 
south over 4 miles to Brownfield. 
road, has organized by clecting Kobinson 


llopwood 


secretary. 


WORCESTER, MASS.—Chas. E. Dresser and A. S. Paton, who are in- 
terested in the construction of the Clinton & Worcester Electric Railroad, an- 
nounce that the Selectmen of Shrewsbury have granted the company a fran- 
chise which is perfectly satisfactory. 


ONEONTA, N. Y.—The Street Railroad Commissoners gave a hearing on 
the application of the Oneonta & Otsego Valley Railroad Company for a cer- 
miles of electric street railroad in and 


tificate permitting it to construct 10 


about Oneonta, which was granted. 


UTICA, MICH.—A meeting was held here a few nights ago to further the 
proposed ciectric railway from Detroit to Romeo via Utica and other points. 
A committee was appointed to solicit subscriptions for stock, and it is be- 


lieved that the road will be in running order by fall. 


MILWAUKEE, WIS. hundred thousand dollars is the the 


Milwaukee Electric Railway & Light Company will spend within a few months 
Milwaukee Ot this, $500,000 will be invested in en- 


eeven sum 


in luproving its properties. 
larging the River Street power house, and $200,000 in constructing the Wauke- 


sha extension, 


ROCHESTER, N. Y.—The Council Railroad Committee decided to 


to the council in favor of the execytion of a contract between the City of Roch- 


report 


ester and the Rochester Railway Company, by which the company will be 


obliged to pay a stipulated sum toward the expense of all improvements in 


which the company runs its tracks. 
HARRISBURG, PA. 


tric Railway Company to construct a railway from the junction of Perrysville 


streets through 


Charters have been granted to the Greentree Elec- 


Avenue and East Street in the City of Allegheny. The same persons also took 
out a charter for the Northern Electric Railway Company to build a line from 
the intersection of the old Franklin Road to Perryville. 


representatives of Cincinnati 


CINCINNATI, OHIO.—tThe the 


railroad lines held a meeting recently in this city and decided to take decisive 


passenger 


action to meet the inroads of the electric lines. A resolution was passed, and 


has gone into effect, reducing their local rates wherever they come in contact 
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with the electric lines, cutting the rates down to those in effect via the so- 
called interurban lines. They also agreed unanimously that these reductions 
will be followed wherever electric competition was felt. 





PERSONAL NOTES. 


MR. F. S. FERGUSON, treasurer of the Walker Company, has made many 
friends since he went to Cleveland a month or two ago. He is a Canadian 
and possesses the characteristic Canadian energy and thoroughness. Mr. 
Ferguson and Professor Short, the vice-president, are two of the first men 
to reach the Walker works in the morning, and among the last to leave in 
the evening. In fact, there is a legend at Dover Bay, where they live, that 
Mr. Ferguson gets up so early in the morning as to require a lantern to 
guide his footsteps from Bachelors’ Hall, where he sleeps, to the club house 
where he breakfasts. Mr. Ferguson served a long apprenticeship in the bank- 
ing business in Canada, which admirably fits him for his duties as treasurer 
of the Walker Company. 


MR. W. H. LAWRENCE, president of the National Carbon Company, is 
building at Dover Bay, on the shore of Lake Erie, just outside the city of 
Cleveland, what will be one of the largest and most expensive private resi- 
dences in Ohio. Dover Bay is a summer resort. The land is owned by 
Mr. Lawrence. <A number of well-known residents of Cleveland have erected 
summer cottages there, leasing the ground for houses and taking meals at 
the hotel or club house maintained for that purpose. In addition to Mr. 
Lawrence and his family, Professor S. H. Short, vice-president of the Walker 
Company, and Mrs. Short; Mr. F. S. Ferguson, treasurer of the same com- 
pany, and Mr. Webb C. Hayes, secretary of the National Carbon Company, 
are spending the summer at Dover Bay. 


Trade and Tndustrial Hotes. 


DENTAL ENGINES.—The Wheeler Electric & Manufacturing Company 
has been organized in Dayton, Tenn., to manufacture the Wheeler electric 
dental engine and other electrical specialties. 

WATER TOWER AND TANK.—The United Gas 
pany, Philadelphia, Pa., is erecting at Atlanta, Ga., a water tower and tank. 
The tank has a capacity of 10,000 gallons and is supported on a tower 60 feet 
high. It has let the contract for furnishing and erecting the tank and tower 
to the Berlin Iron Bridge Company, East Berlin, Conn. 

LARGE ENGINE CONTRACT.—Robert Wetherill & Co., Chester, Pa., 
has signed a contract for eight large engines, They have also received a 
contract for rebuilding the Union Traction Company’s engines, which were 
destroyed in the power house fire in Philadelphia last spring. Wetherill & 
Co.’s works are to be started on full time and with full force. 


A HANDSOMELY ILLUSTRATED CATALOGUE,.—The Garvin Machine 
Company, New York, has just issued a beautifully illustrated book, presenting 
niany interior views of the various departments of the newly equipped factory, 
and showing in detail the excellent facilities which the company has for turn- 
ing out its well-known lathes, planers, shapers, millfng machines and special 
tools for the bicycle and electrical trade. 

THROTTLING AND AUTOMATIC ENGINES.—A neat new pamphlet 
replete with numerous illustrations and descriptions of throttling and auto- 
matic engines, with portable and stationary boilers, has just been issued by 
James Leffel & Co., Springfield, Ohio, This firm is building these engines 
and boilers in a variety of sizes and styles, and a copy of pamphlet “D” will 
be sent on application to anyone interested. 


Improvement Com- 


ELECTRICAL HOUSE GOODS.—The electrical house goods department 
in the electrical supply business, has been more or less neglected during the 
past few years, owing largely to the prominence taken by electric light and 
power. The Electric Appliance Company, Chicago, however, prides itself 
upon the fact that the electrical house goods department of its business has 
ulways had good attention, and particularly during the past twelve montis. 
In the new issue of the general catalogue the section devoted to this depast- 
ment will be exceedingly complete, and the Electric Appliance Company states 
that it will list the most complete line of house goods ever catalogued. 


TRIUMPH OF THE LONG-BURNING ARC LAMP.—The Electric Arc 
Light Company, New York, reports a largely increasing business. It states that it 
is receiving large orders with every mail for ‘Pioneer’ long-hour enclosed arc 
lamps, and has been compelled to add to its already large force in order to 
One of the largest of the many contracts that have 
been taken by this company is that of Messrs. Abraham & Straus, retail 
dry goods merchants, Brooklyn, N. Y., who are equipping their new estab- 
lishment with “Pioneer” lamps. This building is an addition to their large 
store, and as soon as this installation is completed the entire establishment 
This is said to be one of the largest 


meet the demands. 


will be equipped with ‘Pioneer’ lamps. 


contracts ever given for arc lamps. 


Business Wotice. 


THE ILLUSTRATIONS in this issue were made by the Photo-Engraving 
Company, 67-71 Park Place, New York City. 
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Tilustrated Record of Electrical Patents. 


UNITED STATES PATENTS ISSUED JULY 20, 189). 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 

586,539 TELEPHONE ATTACHMENT; William Wright Beck, Sebastopol, 
Cal. App. filed March 5, 1897. An attachment for telephones, compris- 
ing a hracket having two forwardly and inwardly projecting spring metal 
clamping walls forming a narrow opening at the front thereof, a plate or 
arm provided with a short slot, a screw bolt projecting through said slut 
and clamping walls and serving as a combined pivot and adjusting device, 
and a second arm provided with a clip adapted to receive and hold the 
telephone receiver and adjustably connected with the arm first named. 

586,543. CONNECTION FOR ELECTRIC SWITCHES; Herbert A. Bullard, 
Pittsfield, Mass., assignor to the Stanley Electric Manufacturing Company, 
same place. App. filed May 5, 1897. In an electric connection, a suppori- 
ing means, a tapered opening therein, a detachable tapered plug, a nut 
loosely carried by one of said parts, holding means therefor, to permit the 
nut to be freely revolved, said means preventing independent longitudinal 
movement of said nut with respect to its supporting means, and a screw 
thread connection by which said parts are attached or detached. 

586,554 FLEXIBLY INSULATED CONDUCTOR; John H. Kelman, Pitts- 
field, Mass. App. filed Nov. 27, 1896. A flexibly insulated conductor for 
electrical purposes, consisting of an extended length of electric conductor 
and a coating thereon of oxidized-oil varnish, such as linseed-oil varnish. 

586,556. TROLLEY GUARD; James M. Kirker, Louisville, Ky. App. filed 
August 28, 1896. <A trolley harp having on each side of the sheave, on the 
same spindle, an eccentric wheel adapted to hang, when at rest, with its 
longest diameter downward and to be revolved by the line wire falling on 
its rim, having a flat rim with raised outer edge at its shortest diameter, 
gradually changing to a beveled edge at-its longest diameter. 

ELECTRICAL METER; William D..Marks, Philadelphia, Pa., as- 

App. filed 

In an electric meter-or indicator, the combination with the 


586,559. 
signor to the American Electric Meter Company, same place, 
Jan. 23, 1897. 
actuating coils and the movable member, of means for eliminating or re- 
ducing magnetic lag. 

586,560. ELECTRIC METER; William D. Marks and George Ross Green, 
Philadelphia, Pa., assignors to the American Electric Meter Company, 
same place. App. filed May 29, 1897. The combination with an oscillating 
motor, of a brake carried by a stationary support and engaging periodically 
with a movable member of the motor. 

586,565. FUSIBLE CUT-OUT; Charles G. Perkins and John Tregoning, Hart- 
ford, Conn., assignors to the Perkins Electric Switch Manufacturing Com- 
pany, same place. App. filed Dec. 15, 1896. A cut-out consisting of a base 

insulating material bearing contacts adapted to be connected with the 
circuit wires, said contacts having outwardly projecting fastening heads and 
binding and locking surfaces inclining outwardly and away from the fasten- 
ing heads, and a cap of insulating material bearing forked spring arms bent 
so as to engage the inner edges of the fastening heads and the outer faces 
of the inclining binding and locking surfaces and extend over the edges 
of the locking surfaces when the cap is attached to the base. 

58,5755 LIGHTNING ARRESTER FOR SWITCHBOADRS; Arthur M. 
Taylor, Niles, Mich. App. filed March 8, 1897. A lightning arrester, com- 
prising a board carrying a vertically disposed arrester bar, a-series of jack 
springs connected with the line secured to the board upon one side of and 
to cross said arrester bar, a series of oppositely disposed contact plates 
secured upon the opposite side of said arrester bar and connected with the 
switchboard, a ground plate secured to the board to cross the arrester bar 
upon one side and a contact plate adapted to cross said bar upon the oppo- 
site side thereof, an electromagnetic coil connected with the ground and 
an armature connected with the said arrester bar and operated by the said 
magnet to the ground current. 

586,602. CONDUIT ELECTRIC RAILWAY; William E. M. Jackson, In- 
dianapolis, Ind. App. filed Oct. 5, 1894. In an insulator, a compressible 
open spiral non-conductive, a containing cup, a cover and a standard on 
which said cup and cover are adjustable. 

586,606. CIRCUIT CONTROLLER FOR ELECTRIC VEHICLES; Karsten 
Knudsen, lll., assignor to the American Electric Vehicle Com- 
pany, same place. App. filed Oct. 21, 1896. The combination with a num- 
ber of collars mounted side by side upon a ‘rotatable support, of contact 
arms carried upon said collars, the ends or contact portions of certain of 


of 


Chicago, 


said contact arms being laterally displaced to bring the ends of all the con- 
tact arms in a common plane perpendicular to the axis of rotation, and a 
contact with which said arms severally engage as the support is rotated. 
586,615. ELECTRIC HEATER; James F. McElroy, Albany, N. Y., assignor 
to the Consolidated Car Heating Company, same place. App. filed Aug. 
14, 1896. In an electric heater, the combination of a supporting frame, 
insulated supports arranged thereon at its upper and lower edges, a contin- 
uous coil of wire wound between said supports top to bottom and from en] 
to end of said supporting frame, and insulating blocks located and rigidly 
supported between said coils and between the supporting points therefor. 
586,622. INDUCTION COIL FOR MEDICAL APPARATUS; Henry C. 
Porter, Chicago, Ill. App. filed Jan. 26, 1895. In an apparatus for apply- 
ing electricity to medical and surgical uses, the combination with a source 
of current generation of a plurality of current regulators, each of which 
is adapted to be included in circuit with the source of generation, and each 
of which is arranged in a independent of the other, 
gether with an induction coil included in citcuit with one of the current 
regulators and which induction coil is independent of the other current 


circuit to- 


586,052. 


586,065. 


5 


586,685. 


586,659. 


regulator, whereby in one and the same apparatus either a high tension or 

low tension current may be interchangeably employed and each regulaicd 

as desired, and a contact breaker for the induction coil, together with means 

for varying the rapidity of vibrations of said contact breaker, consisting 
of a sliding member and a manually operated adjusting rod for said sliding 
member. 

586,627. ACTIVE MATERIAL FOR SECONDARY BATTERY PLATES; 
Sigmund Adolf Kosenthal, London, England. App. filed Oct. 15, 1896. Au 
active material for secondary batteries, composed of oxide of lead, a rubber 
binding material soluble in the usual acid exciting agent and sulphate vi 


ammonium, 
586,647. TROLLEY; Willam Willett, Johnstown, Pa. App. filed March 22, 
1897. Ihe combination with a trolley pole, springs, the energy of which 


is exerted to draw the pole downward, of a harp hinged to the upper end of 
the pole and having a movement at right angles to the movement of thie 
pole, springs at the joint of the harp with the pole, and trolley wheels 
arranged at obtuse ungies to the pole and adapted to embrace and ride 
upon the upper side oi the conducting or trolley wire. 
APPARATUS FOR WORKING ELECTRIC TRAMWAYS; Chris 
Anderson, Leeds, Engiand. App. filed Feb. 13, 1895. 
way system, the combination with a car carrying an electric 
tact brush, a ramp, a switchboard, electrical connections from said switch- 
board to the contact brush, motor and ramp, and a gripper, and with an 
electric supply conductor a peg for making electrical connection between 
said conductor and the contact brush; and a haulage cable for use as an 
auxiliary power actuated by an electric motor, of a haulage motor cable or 
conductor for said motor; and a peg for making connection between said 
conductor and the ranip, 

CONNECTOR FOR ELECTRICAL CONDUCTING WIRES; Sam- 
uel P. Hull, Poughkeepsie, N. Y., and Julian Du Bois, Albany, N. Y. 
App. filed Nov. 25, 1896. A connector for electrical conducting wires, con- 
sisting of a plate possessing electrical conductivity, and binding screws ar- 
ranged at opposite ends of said plate and each having a flat circumferential 
flange at the inner end of its head; said connector being arranged 
swing freely with any swaying movement of said wires. 

86,679 COMBINED SYRINGE AND ELECTRICAL APPARATUS; 
Leonidas Woolley, Grand Rapids, Mich. App. filed Dec. 7, 1896. The 

an electrical apparatus having a normally open circuit 

and 


In an electric tram- 
motor, a con- 


to 


combination of 
adapted to be closed by a weight, and a syringe acting as such weight 
closing such circuit by the weight of the liquid in the bag thereof, and 
permitting said circuit to open as said liquid escapes therefrom. 
TELEPHONE SWITCHBOARD; Hammond VY. Hayes, Cambridge, 
Mass., assignor to the American Bell Telephone Company, Boston, Mass. 
App. filed Jan. 29, 1897. 
or counter with the sub-station line at a convenient point within the tele- 
phone central office, the mechanism being so constructed and asssociated 
with the sub-station’s circuit within the switchboard that it can only be 
caused to make a record by the cycle of operations which result when a 
signaling currerit is sent in over the line from the sub-station and an oper- 
ator at the central office switches into the circuit to answer the call. 
PENDENT MICROTELEPHONE; Franz Muller, Berlin, Germany. 
App. filed Dec. 12, 1896. In a pendent microtelephone consisting of two 
separate parts containing one the microphone and the other the telephone, 
and having one of said parts arranged below, and held by the 
other, the combination with the upper part, of an automatic switch inter- 
posed between said part and the means for holding the whole microtele- 
phone; and being adapted to be operated in one direction by a spring hav- 
ing a strength adapted to overcome the weight of said upper part, and in 
the other direction by the combined weights of the said upper and said 
lower part. 


‘The inventor associated a recording mechanisia 


586,700 ELECTRIC LINE INSULATOR; John J. Tracy, Hartford, Conn. 


App. filed May 27, 1897. An insulator having a base, a bracket connected 
with the base, at one end by a pivot and at the other end by a lug, and 


an insulating cap connected with the bracket. ° 


586,723. EXCESSIVE CURRENT RECORDER; James R. Cravath, 
Chicago, Ill, assignor to the Cravath Manufacturing Company, 
same place. App. filed Feb. 5, 1897. The combination § with 
a thin sheet of fusible metal, of a heating conductor extending trans 


versely thereto and heated by an electric current to cause said conductor 
to melt its way through said sheet of fusible metal. 


586,755. TELEGRAPH -CABLE; James Mark Barr, London, England, as- 


5o¢ 


signor of one-half to Charles Edmund Stanley Phillips, same place. 
hled Dec. 
of parallel adjacent conductors connected at one end to a common return, a 


App. 


26, 1896. In a telegraph apparatus, the combination of a pair 


source of current having one pole connected to the common return, con- 


tacts connected to the conductors at the transmitting end, and a key con- 
nected to the other pole of the source between said contacts, 


774 DASH ELECTRIC HEADLIGHT; John Kirby, Dayton, Ohio, as 
signor to the United States Electric Headlight Company, Utica, N,. Y. 
App. filed Jan. 8, 1897. The object of this invention is to combine with 


a headlight convenient and efficient means for adjusting the lamp socket, 
whereby it may readily be adjusted so as to locate the lamp properly in 
relation to the focus of the reflector, whereby lamps varying in size may 
be used, and thus avoid the necessity of using a particular size lamp in 
order to obtain proper results from the reflector. 
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586,703. TELEPHONE ATTACHMENT; Stephen C. Houghton, San Fran- 


cisco, Cal. App. filed June 15, 1897. In combination with a support for 
a telephone receiver movable laterally in two directions and having a swiv- 
eled section for supporting and reversing said receiver, duplicate electrical 
contacts, and means carried by said support for making either of said con- 
tacts by adjusting said arm in the appropriate lateral direction. 

586,809. TROLLEY POLE; Chauncey N. Dutton, New York, N. Y. App. 
filed July 27, 1896. The combination of a trolley pole, a fixed socket, a 
vertical support journaled at its lower end in said socket, and having a 
horizontal journal at its upper end, a transverse socket fixed to the trolley 
pole adjacent to its inner end and fitting on said horizontal journal, and a 
counterbalance connected to the trolley pole on the side of its transverse 
socket opposite its outboard end. 

586,811. ELECTRICAL CONDUCTOR; Chauncey N. Dutton, New York, 
N. Y. App. filed July 27, 1896. The combination of an electrical con- 
ductor, formed of a plurality of wires, twisted together sufficiently to pre- 
vent separation, and fixed members transverse to the conductor, around 
which each of said wires is independently twisted or woven at intervals in 
the length of the conductor. 

586,813. ELECTRICAL GAS ALARM; John Erikson, Providence, R. I. App. 
filed April 3, 1897. In a gas-escaping alarm, the combination with a burner 
and a stop-cock, of a loop of wire having one leg held stationary and the 
other leg free to break or make an electrical circuit by heating or cooling 
one of the legs, with means operated by the stop-cock to close the circuit 
when the gas is turned on and break it when the gas is completely turned 
off, and wires to form said electrical circuit. 

586,823. ELECTROMAGNETIC MOTOR; Francis Jarvis Patten, New York, 
N. Y. App. filed Dec. 4, 1896. In a rotary field electric motor, a fixed 
ring field magnet energized by multiphase alternating currents provided 









































ELECTRICAL METER. 


No. 586,559. 





with an internally eccentrically pivoted armature of magnetizable material 

tangentially in contact with the ring field magnet internally at one pole 

thereof and adapted to follow the rotating magnetic field by rolling around 

the inside periphery of the ring. ° 

586,825. ELECTRIC MOTOR; Frank A. Perret, Brooklyn, N. Y., assignor 
to Heber Stone, Brenham, Tex. App. filed March 27, 1897. The combina- 
tion with a driving wheel and stationary axle, of an armature directly con- 
nected with the wheel, a commutator support mounted directly on the 
armature, a field magnet mounted directly upon the stationary axle, and 
a brush support mounted directly on the field magnet. 

586,845. ELECTROMAGNETIC THIRD-RAIL SYSTEM; William Grunow, 
Jr., Bridgeport, Conn., assignor of one-half to Joseph A. McElroy, New 
York, N. Y. App. filed August 26, 1896. An electrical contact system, 
consisting of a free or independent reciprocating electromagnetic contact, 
operated by the alternate action of a separate electromagnet and gravita- 
tion. 

586,852, UNDERGROUND SYSTEM FOR ELECTRIC RAILWAYS; Al- 

varo S. Krotz, Springfield, Ohio, and William P. Allen, Chicago, IIl., as- 

signors of one-third to Oliver S. Kelly, Springfield, Ohio. App. filed Feb. 

12, 1897. A subway having supporting yokes, feeding conductors and work- 

ing conductors in said subway, said feeding conductors and working con- 

ductors being supported on a common support, an insulator connected 


586,933- 


to said support, said insulator being removably secured to one of said 
yokes, said working conductors being formed -in lengths electrically con- 
nected together by a flexible connection and loosely attached to said sup- 
port. 


586,861. ELECTRICALLY OPERATED VALVE; Frank McDonald, Port- 


land, Me. App. filed April 22, 1897. A mechanism for controlling the 
flow of water through a fire hose, comprising a valve, a source of electricity, 
a reversing switch in said source of electricity, a broad gear wheel on the 
armature shaft of the motor, and a gear wheel on a longitudinally mov- 
able screw threaded stem of the valve and engaging with the broad gear 
wheel. 


586,864. RHEOSTAT; Oscar H. Pieper and Alphonse F. Pieper, Rochester, 








NS 
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N. Y. App. filed March 23, 1897. In a rheostat, the combination with a 
support or core and a series of conducting contact plates insulated from 
the support and having apertures through which the support passes, of a 
continuous insulated wire wound upon the support between the plates of 
the series and electrically connected to the plates at the points of crossing 
from one space to the next, and a contact arm co-operating with the ex- 
posed edges of the plates. 


586,888. TELEPHONE SIGNALING RELAY AND CIRCUIT; Arthur S. 


Williams, Newton, Mass., assignor to the American Bell Telephone Com- 
pany, Boston, Mass. App. filed May 20, 1897. <An electromagnetic rejay 
comprising an electromagnet with a central iron core, an iron casing, an 
interposed exciting helix, an associated maintaining helix, a tilting disc 
armature resting on its edge in front of said core, and two circuit closers 
actuated by said armature, one controlling the continuity of said maintain- 
ing helix and the other adapted to control an independent local circuit. 


586,891. ELECTRICAL SIGNALING APPARATUS; Andrew A. Anderson, 


Altoona, Pa. App. filed Feb. 14, 1896. In an electrical signaling apparatus, 
a transmitter comprising a main arbor, a barrel rigid therewith and carry- 
ing a drive wheel, a hollow arbor on the main arbor carrying a ratchet 
wheel constituting a closure for one side of the spring barrel, a spring con- 
necting the barrel and the hollow arbor, a make and break wheel on the 
main arbor, spring contacts adapted to engage with the make and break 
wheel, a train of gear for governing the movement of the make and break 
wheel, and a hand or pointer on the hollow arbor for placing the spring 
under tension, the said pointer being adapted to move in one direction 
only and to be followed immediately upon movement by rotation of the 
make and break whecl. 


586,920. ELECTRIC RAILWAY SYSTEM; Harlan P. Wellman, Ashland, 


Ky. App. filed Dec. 12, 1896. An electric railway system comprising a sec- 
tional conductor, a feed-in switch for each section, for controlling the elec- 
tric current thereto, a short-circuiting switch initially partially charged by 
the current of one section of said conductor, and means for operating said 
short-circuiting switch and completing the charge thereof, whereby it will 
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throw in circuit, with another section of said conductor, the feed-in switch 
of the latter. 

ELECTRIC SWITCH; James F. McElroy, Albany, N. Y. App. filed 
Jan. 9, 1896. In an electric switch the combination of a snap switch for 
opening the circuit, with an adjusting switch consisting of terminal blocks 
fixedly arranged around a vertical post, conducting pieces for varying the 
connection attached to a carrier which rotates on said vertical post, means 
for connecting said carrier to the electric switch, whereby the electric 
switch locks the adjusting switch when the electric switch is closed and un- 
locks same when open. 








